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NICKEL AIDS THE POWER INDUSTRY 


to KEEP EM OPERATING! 


In this day of acute shortages of almost 
everything, power plant engineers are 
doing an amazing job of meeting de- 
mands for power—the power to keep 
*em operating. 

Part of this success is due to their 
foresight in specifying materials that 
assure long life and withstand the added 
hardships imposed by ever-increasing 
peak-load demands. 

With the production of tanks, guns, 
and planes dependent upon power 
capacity, Nickel makes a valuable con- 
tribution towards uninterrupted opera- 
tion, through the improved properties 
it imparts to ferrous and non-ferrous 


ailoys used in power plant equipment. 

So today the exigencies of war illus- 
trate more cleariy than ever the simple 
truth of the familiar axiom, “A little 
Nickel goes a long way” toward in- 
creasing the dependability of power 
plant equipment, from turbine blades 
to high pressure valves, from flange 
bolts to shaft forgings. 

The technical staff of International 
Nickel has been privileged to cooper- 
ate with the power plant engineers and 
Government authorities who have made 
possible the great increases in power 
on which so much of the war effort 
depends. INCO engineers and metallur- 


gists offer counsel and data to all who 
desire assistance in the selection, fabri- 
cation, and heat treatment of ferrous 
and non-ferrous metals. 





New Catalog Index 


New Catalog C makes it easy 
for you to get Nickel litera- 
ture. It gives you capsule 
synopses of booklets and bul- 
letins on a wide variety of 
subjects — from industrial ap- 
plications to metallurgical 
data and working instruc- 
tions. Why not send for your 
copy of Catalog C today? 
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THE ARMY ORDNANCE ASSOCIATION 


The Aims, Purposes, and National Officers of the Society 


HE Army Ordnance Association, a national society 

of over 16,000 American citizens, was founded 
in 1919, “pledged to industrial preparedness for war 
as our nation’s strongest guaranty of peace.” The so- 
ciety was incorporated under the laws of the District 
of Columbia in 1928. Its entire energies are now dedi- 
cated to victory for the armed forces of the United 
States. For the duration of the war it is “pledged to 
victory—complete, absolute, final.” 

The Association has endeavored during the past 
twenty-four years to keep alive an interest in and 
knowledge of the design, production, and maintenance 
of military armament. This it has done through periods 
of public lassitude and times of great national emer- 
gency. Until 1940 there was no peace-time armament 
industry in the United States for the production of 
ordnance. Now all American industry is geared for 
victorious war production. 

The principal objective of the society is an active 
membership of American citizens to assist in the 
design, development, procurement, production, main- 
tenance, and supply functions of the Ordnance Depart- 
ment of the United States Army. When peace returns, 
this body of informed citizens will again continue to 
be a bulwark of knowledge, experience, and ability 
upon whom the Armed Forces of the United States 
can rely for technical and scientific assistance and for 
industrial preparedness. 

The Association is devoted solely to the national 
defense; it has no commercial interests, no political 
alliances, and no religious affiliations. It is not operated 
for profit: its income is expended in furthering its 
aims. Its elected officers and directors serve without 








Officers 


remuneration. Membership, to which American male 
citizens are eligible, is four dollars a year. (Application 
facing p. 112.) There are twenty-two local chapters 
of the Association throughout the United States. 

Army Oxpnance, the journal of the Association, is 
published solely for the purpose of disseminating in- 
formation on the progress of our munitions develop- 
ments so that American industry may at all times 
know its responsibilities to the common defense. 

The objectives of the Association as set forth in its 
Constitution are: 

To assist in effecting industrial preparedness for war 
as being one of the nation’s strongest guaranties of 
peace; 

To keep available the highly specialized knowledge 
necessary for arming the manhood of the nation by 
stimulating interest in the design and production of 
ordnance material; 

To promote mutual understanding and to effect 
coéperation with American scientists, inventors, en- 
gineers and manufacturers in civil life and the Regular 
and Reserve officers of the Ordnance Department; 

To provide, when required, the services of com- 
petent committees to investigate and report upon spe- 
cial ordnance subjects; 

To assist in developing and maintaining an efficient 
personnel, both commissioned and enlisted, for the 
units required for Ordnance Field Service in the event 
of an emergency; 

To commemorate the services rendered by the in- 
dustry of the nation and by the officers and civilian 
employees of the Ordnance Department in the wars 
in which the United States has been engaged. 
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Ordnance Firepower in Battle 


Weapons of the Industry-Ordnance Team Meet the Test of War 
Maj. Gen. Levin H. Campbell, Jr. 


HIS is the first time I have had the pleasure of meeting 

with the members of the Detroit Post of the Army Ord- 
nance Association. It is an occasion I have looked forward to 
with keen anticipation for a long while. It affords an oppor- 
tunity to talk with friends of the Ordnance Department 
whose counsel I have sought many times during the prosecu- 
tion of this war and also during the many years of my service 
in the Department preceding this war. As a charter member, 
I salute you all as fellow members of this great Ordnance 
society for your steadfastness through the years. 

Many of you gentlemen have led the forces of industrial 
preparedness during the past quarter of a century. Many of 
you, as members of this great technical and scientific society, 
have rendered service to your country which ranks among 
the greatest of industrial and patriotic achievements. 

The Army Ordnance Association, founded at Aberdeen 
Proving Ground this month twenty-four years ago, is a 
tower of strength to this Nation. It has never been operated 
for profit to any one. It has loyally maintained its one great 
goal of industrial preparedness, and has never permitted 
itself to deviate from that goal. Time and egain when con- 
ditions arose to distract its attention from the one basic prob- 
lem of industrial preparedness, your society has always stood 
by its guns. Yes, a tower of strength! Let us build it ever 
higher! 

Today, every tenet you have upheld and every principle 
you have defended are part of the accepted doctrine for 
winning this war. With deep sincerity, I say that I know of 
no group of men the world over that surpasses in service the 
quiet, unassuming, yet vital work, of the executives and 
engineers of American industry who compose your member- 
ship. In all humility, as Chief of Ordnance of the Army of 
the United States, I say to you that without your abiding 
support the Ordnance responsibility in this war would at 
times have been well-nigh impossible of fulfillment. My 
heartfelt thanks to you—one and all. 


My THANKS also to you of Detroit for your codperation 
with the Detroit Ordnance District and the Ordnance Tank- 
Automotive Center. Both are vital cogs in our fast-moving 
Ordnance organization. The Detroit Ordnance District, un- 
der my friend Brig. Gen. A. B. Quinton, carries a gigantic 
responsibility. This district office administers all Ordnance 
procurement in this area. As a unit of our Ordnance district 
system, it is one of our thirteen industrial regions and it gives 
hourly proof of the importance of the close codperation of 
industry and the Ordnance Department, not in the method 


General Campbell is Chief of Ordnance of the U. S. Army. | : 

This is an address delivered at the fall meeting of the Detroit Post of 
the Army Ordnance Association, held at the Book-Cadillac Hotel, Detroit, 
Mich., October 27, 1943. 
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of the military, but in the best practice of American industry. 

My thanks also for your codperation with the Ordnance 
Tank-Automotive Center, under the command of that indus- 
try-minded Ordnance officer, another old friend, Brig. Gen. 
Walter P. Boatwright. This Center, here in the automotive 
capital of the world, is responsible for all automotive opera- 
tions of the Ordnance Department. Here again is a fine object 
lesson of the Industry-Ordnance team in operation. I com- 
mend its work to all Americans, as taxpayers, as another 
example of efficiency and economy while winning a war. 


HERE in Detroit you have, also, a very remarkable Ord- 
nance depot at Fort Wayne. It has a long and inspiring his- 
tory. Today, it is a most important cog in furnishing ordnance 
equipment to our forces. I congratulate its commanding 
officer, Col. Ray M. Hare, and all the members of his staff, 
military and civilian. The Fort Wayne Ordnance Depot is a 
real credit to the Army of the United States as it is also to 
the great city of Detroit. 

I propose to speak to you about Ordnance firepower in 
battle. From September 1939 until only a few months ago, 
whenever we have met to plan, to build, to operate, to supply, 
and to service fighting equipment for our armies and those 
of the United Nations, the results to be gained were dreams. 
The reality of those plans was yet to come. For nearly four 
years now, you of industry and we of the Ordnance Depart- 
ment have met together under conditions of dire urgency to 
plan for the arming of our forces. 

We came to you with well-considered armament designs 
and a spirit of cooperation. You came to us with the tremen- 
dous power of American industry and placed it at our 
disposal. We had a few up-to-date guns and you, dropping 
every other consideration, took up the task of the armorer. 
We had not nearly enough automotive weapons and you, 
foregoing a gigantic civilian automotive industry, instantly 
left that field to give us promptly the greatest array of the 
strongest mechanized firepower the world has ever known. 
We had little powder, a pittance of explosives, scarcely any 
bombs. Our ammunition magazines were nearly bare. Our 
small-arms production was trifling by current standards. We 
were sadly deficient in everything except sound engineering 
design, a few pilot models, a half-dozen arsenals which had 
been starved for decades. 

But you in Detroit, typical of American industry through- 
out the land, gave all your effort, your knowledge, and your 
great industrial resources to our war production. You are 
doing that tonight in your plants and factories, and you will 
continue to do it until final victory is ours. There can be no 
letup. Ordnance production, month by month, gives ample 
evidence that there is no letup. In some of our plants, produc- 
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tion has attained almost unbelievable goals. Management is 
applying all the controls for which the Industry-Ordnance 
team is known. Those controls must be continued! 

Efficiency of operation and economy are still guiding prin- 
ciples in our progress. We must be careful of the taxpayer’s 
interest and we must weigh every dollar of expenditure of 
Government funds as carefully and zealously as though they 
were our own. As the demands from the battle fronts change, 
so also must we meet those changes instantly. 

Our ordnance-production curves are up; our man-power 
curves are down. Our unit-cost figures constantly grow less. 
The Ordnance dollar, day by day, shows an increasing return, 
not only to the man on the battlefield, but to every American 
taxpayer throughout the land. Such goals are basic in our 
Industry-Ordnance operations, and they will continue to 
guide our course throughout this war. 

The Ordnance Department has been in this business of 
cooperating with American industry in producing weapons 
for 131 years. The Army Ordnance Department learned the 
meaning of efficiency and economy seven major wars ago! 


I WILL now discuss briefly six of our principal items of 
ordnance. The weapons chosen are typical; they are only 
six out of hundreds I might have chosen! I want to mention 
briefly what each of these is doing on the world battle fronts, 
for the greatest of all armament tests comes in the proving 
ground of war. How are our weapons meeting the test? The 
answer is simple: Our ordnance has outclassed our enemies’ 
and has beaten back the Axis forces constantly in all theaters 
of operation. That’s by the record! 

The first battle report I present concerns the well-known 
Garand semiautomatic rifle. The Garand is conceded to be 
the world’s foremost shoulder rifle. It increases the firepower 
of the individual soldier as much as three times that of our 
former standard shoulder weapon. There were production 
difficulties connected with the Garand, but they were quickly 
overcome. So true is this that we will soon have produced— 
maybe we are producing it at this very hour—the two 
millionth Garand. The present production rate could have 
equipped with Garand rifles our entire 1939 Regular Army— 
every man of it—in a month and a half! What do the battle 
reports say about the Garand rifle? 

From Attu: Three Japanese soldiers charged one Ameri- 
can infantryman. He killed all three Japs with his Garand, 
a feat which, under the same conditions, would have been 
impossible with a bolt-operated rifle. 

From Guadalcanal: The Japs thought our Marines were 
still using the bolt-action Springfield. They would wait until 
the Americans had fired five shots, having in mind the 
5-round clip of the Springfield. They would then rush a 
position. The extra three rounds in the semiautomatic Garand 
8-round clip mowed them down constantly. 

From Sicily and Salerno: The Garand proved invaluable 
in the tough close-in combat that characterized those opera- 
tions. The Garand has won added laurels. It has made the 
American infantryman supreme in battle, thanks to brave 
fighters and the Industry-Ordnance team. 

Next, I report upon the caliber .50 aircraft machine gun. 
I quote that great soldier and strategist, Gen. H. H. Arnold, 
Chief of the Army Air Forces, in a recent statement on this 
gun [see Army OrpNance, September-October 1943, Vol. 
XXV, No. 140, p. 317]: “With foresight, the Ordnance De- 
partment had the caliber .50 aircraft machine gun ready for 
use. This gun weighs only 64 pounds and can discharge up 


to 800 projectiles a minute at a velocity of 2,800 feet a second, 
Our present airplanes are literally bristling with these guns, 
In fighters, you will find four, six, and more fixed in the 
wings or fuselage. 

“The outstanding small-arms development for use against 
airplanes,” General Arnold states, “was the incendiary caliber 
.50 cartridge. The most vulnerable part of a modern airplane 
is the gas tank. With the advent of the self-sealing gas tank 
it was found that tracer ammunition was ineffective for 
setting aircraft on fire, so caliber .50 incendiary projectiles 
were introduced. These, fired in conjunction with armor- 
piercing bullets, made the caliber .50 the best gun for air- 
planes to date.” That is high praise from the Chief of the 
Air Forces, and we are grateful for it. 

Now let me cite one incident concerning this gun from 
battle operations in Sicily. One of our bombing squadrons on 
July 5th undertook a mission to bomb an airdrome on that 
island. Five minutes before reaching the target the squadron 
was attacked by twenty-five enemy aircraft which came jn 
singly, in pairs, and, in one or two instances, in groups of 
four. The visibility was excellent, and the sergeant who 
manned the gun to which I refer held his fire while tracking 
the attacking aircraft until the range was between roo and 
300 yards. He continued to fire until the attackers were either 
out of range or had been shot down. Approximately 100 
rounds were fired on each attack for a total of 1,200 rounds. 

I now quote the battle report verbatim: “As a result of 
the excellent gunnery of Staff Sergeant Warmer and the 
perfect functioning of his weapon, a total of seven German 
aircraft were officially credited to him—three ME 109’s, one 
ME 110, one FW 190, and two unidentified fighters, believed 
to be ME 1009's.” That particular gun was made here in 
Michigan. Its serial number is 455797. It was still in use 
functioning perfectly, constantly in battle two months after 
the above engagement. 


Now, a brief reference to bombs. The terrific devastation 
wrought by American bombs is evident in each daily paper 
and in the magazines and newsreels. Every American bomb 
is produced by the Industry-Ordnance team. Just as Ordnance 
furnishes the caliber .50 gun for aircraft, so it furnishes all 
the bombs of all sizes for our American military bombers, 
and many of those of our allies. 

One of our Ordnance officers, Col. S. P. Huff, received 
the Legion of Merit citation recently for his contribution to 
the development of a new bombing technique known as 
“skip bombing.” It was largely responsible for the victory of 
the Bismarck Sea. 

Brig. Gen. U. G. Ent, Commanding General of the Ninth 
Bomber Command, which on August 1st bombed oil re- 
fineries in Rumania, reports that the Army Ordnance 
contribution to this spectacular raid was truly magnificent. 
Six out of seven targets were hit solidly in the midriff by 
skip-bombing technique. The seventh target was not hit 
because the navigator for the leading planes was killed before 
the target was reached. Some of the Ordnance bombs had 
special delay-action devices. According to General Ent, “They 
were still exploding two days after the raid.” 

In a recent 45-minute raid on Hamburg, Germany, Flying 
Fortresses unloaded 5,152 tons of assorted blockbusters. You 
have read of the results. That much commercial explosive 
would make available a month’s supply of coal in the United 
States. The Industry-Ordnance team produces the bomb, the 
fuze, and the high explosive! 
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Here is one more report, this time on parachute bombing 
‘n the Battle of New Guinea. I quote the words of an ob- 
server: “As the Japanese were crossing the Owen Stanley 
Range attempting to take Port Moresby, every type of combat 
possible was waged against them, but the one thing they 
could not contend with was the fragmentation bomb. 
Dropped against front-line infantry and against the lines of 
communication, the bombs kept the troops and pack trains 
off the trails, forcing them to be without food and water. 
There are many examples of airdromes, supply trains, and 
encampments cut to pieces by these bombs.” Once more 
thanks to our gallant airmen, the men and women who make 
the airplanes, and to the Industry-Ordnance team. 





NEXT, I cite the battle performance of our 105-mm. how- 
itzer. It is called the “workhorse of the Army.” From the 
Alaskan Defense Command comes the following: “The 
105-mm. field howitzer, despite almost ‘round-the-clock firing 
in wet weather with no time for usual maintenance except 
an occasional bore swab, functioned without difficulty and 
maintained its long-range accuracy. Nearly 8,000 rounds were 
fired by two batteries during a 24-hour period. The long 
range and accuracy of the 105 made it possible to give support 
to the infantry without being moved from original positions 
before the target became almost impossible during the 3-week 
battle.” 

From a British report: “This 105-mm. howitzer is in our 
belief the best piece of light field artillery in the world. It 
compares favorably with the British 25-pounder; it throws 
a shell eight pounds heavier with almost three times as much 
high explosive in the shell.” 

In the final campaign of Tunisia, the II Corps of the 
United States Army lost only one field-artillery piece. Accord- 
ing to Lieut. Gen. Omar N. Bradley, commander of the 
II Corps, all other artillery pieces were kept in fighting trim 
by Army Ordnance combat mechanics. 

Now I cite for special honors that worthy companion of 
heroes, “Long Tom.” That is the familiar name given to our 
155-mm. gun. “Long Tom” is leading Lieut. Gen. Mark W. 
Clark’s steady drive up the Italian peninsula. This hard- 
hitting gun blasted Rommel in North Africa, bombarded 
Tunis and Bizerte, helped drive the Axis out of Sicily in 
thirty-nine days, and fired the first projectile from Messina 
to the mainland. 

Forty-eight hours after ‘the Marines landed on Rendova 
Island in the Southwest Pacific, a row of “Long Toms” was 
pouring a steady stream of fire into the Japanese on Munda, 
eleven miles away. 

Equally at home in the desert, the jungles of New Guinea, 
and the mountainous terrain of southern Italy, the sharp- 
shooting “Long Tom” is daily winning new laurels against 
the enemy. Its accuracy is so astounding that a crossroads 
in one engagement was kept constantly under fire from a 
gun position more than ten miles away. On the Tunisian 
front, a battery of 155’s destroyed a German battery more 
than 20,000 yards distant. That’s the kind of shooting we 
of the Industry-Ordnance team like to see. 

And now final honors are reserved for Detroit's own M4 
tank. First, I quote no less a military strategist and tactician 
than Mr. Winston Churchill, Prime Minister of Great 
Britain, who this month a year ago hailed our American 
tanks as “destroying enemy tanks at ranges up to 2,000 
yards.” From a British major general in the Middle East 
came this report: “The American Mq tanks have made a 


great impression on every one and the troops are thrilled 
with them. The long gun is magnificent both in accuracy 
and penetration.” 

From another British source: “British prefer American 
medium tanks to any other tank.” 

And from the diary of a captured German: “Tommy is 
using an American tank which has incredible armor and 
very good armament.” 


AT the Battle of Salerno, eight Army Ordnance tanks, sur- 
vivors of a terrific hail of fire from German 88-mm. guns 
encountered before they even got ashore, shot their way up 
the beaches of the Gulf of Salerno and had a big réle in 
beating off the first German counterattack on the American 
beachhead a few hours after the raid. Every battle in Africa 
and in Europe has testified not only to the bravery of our 
fighters but to the excellence of our tanks. For Detroit's 
leading part in that record, I salute and thank you all. 

For reasons of which you are well aware, I am unable 
to go into detail on many of these matters. What I have said, 
cautiously and with circumspection—for enemy ears are 
ever alert—gives positive proof in my judgment, and I hope 
in yours, that the products produced by the Industry- 
Ordnance team are fitting companions for the heroism of 
the most gallant fighters modern war has known. What our 
American boys are doing on battlefields around the world is 
an epic of courage, fidelity, heroism, and patriotic devotion. 
Nothing of metal or explosive that we have ever produced 
can match or even approach the valor of these heroic fight- 
ing men. 

As their deeds of heroism multiply, our responsibility like- 
wise increases. Thus far you have met that responsibility by 
designing and producing in quality and quantity the arma- 
ment with which such noble victories are won. No American 
soldier, whether he be in the fogbound Aleutians, the jungles 
of the South Pacific, the shores of the Mediterranean, or the 
trails of the Far East, can ever for a split second doubt the 
superiority of his weapons or that they will bring him victory. 

Your obligation and mine is to our fighting men and 
those who are near and dear to them. Long ago we pledged 
ourselves not to fail the mothers and fathers of our American 
boys in this great obligation. We have kept the faith! We of 
the Industry-Ordnance team will keep that faith against all 
odds until the last battle is won and our glorious boys come 
home victorious. 

Eprror’s Note.—Writing on “Firepower for Victory” in 
the May-June 1943 issue of Army Orpnance (Vol. XXIV, 
No. 138, p. 493), General Campbell said: “We Ordnance 
engineers stand, above all, for firepower. We know that it is 
not the size of a tank or the width of a gun carriage that 
destroys the enemy. We know rather that the amount of 
steel and high explosive we can deliver at the enemy target 
is what will win battles and eventually will win this war. So 
we in Ordnance urge that we keep ever before our minds the 
one word ‘Firepower.’ We engineers express it in another 
way by a simple mathematical expression—Y,MV*—where 
M is the mass of the projectile and V is the velocity. You can 
readily see from this that if we have projectiles or bombs of 
the greatest possible mass and of the highest reasonable 
velocity we are bound to deliver at the target the greatest 
destructive effect. Let no one doubt that your Ordnance 
Department stands for firepower which, in turn, stands for 
destruction of our enemies and certain victory.” 
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Education in Armament 








The Task of the Ordnance Military Training Division 


OME ONE once said, in effect, that given a log with an 
instructor at one end and a student at the other he would 
have the beginning of a university. The gulf which exists 
today between that conception of education and the training 
of an Ordnance soldier only serves to emphasize the magni- 
tude and complexity of the task with which the Military 
Training Division of the Ordnance Department has been 
faced during the past fourteen months. 

Modern battlefields are maelstroms of men and machines— 
a multiplicity of machines of a complexity hitherto un- 
dreamed of in warfare. Airplanes, tanks, combat and trans- 
port vehicles, self-propelled and antiaircraft artillery, together 
with their fire-control equipment, are all machines designed 
to provide the maximum mobility and firepower needed to 
kill enemy soldiers. 

The rédle of the Ordnance Department is to design, de- 
velop, procure, store, issue, and maintain the machines and 
weapons with which the American soldier fights. To win 
battles, military machines must at all times be capable of 
operation at maximum efficiency. Being machines, they are 
susceptible to wear and tear, malfunctioning, and unservice- 
ability due to normal use, and are vulnerable in varying 
degrees to enemy action. The combat soldier is carefully 
trained in the operation and tactical use of his weapons, but 
has neither the tools, the time, nor the specialized skill 
required to repair them when damaged or when in need of 
major adjustment or overhaul. Therefore, there have wisely 
been provided Ordnance units of various types, composed of 
technically trained soldiers especially skilled in maintaining 
the fighting man’s weapons and transport and in the supply 
of combat essentials, such as spare and repair parts, tools and 
accessories, cleaning and preserving materials, and ammuni- 
tion of all types. 

This does not take into account the broader aspect of 
transforming the individualistic citizen into the trained and 
disciplined soldier, the problem of indoctrinating him as to 
why we fight, the building up and sustaining of his morale— 
all of which are important, yes, vital, factors in his education 
and training. 

The Military Training Division of the Ordnance Depart- 
ment has been charged with the tremendous task of training 
several hundreds of thousands of Ordnance officers and 
enlisted men, first to be real soldiers—for that is funda- 
mental—and then to become highly skilled specialists and 
expert technicians fully qualified to perform the vital Ord- 
nance mission of supply and maintenance of all ordnance 
matériel in the various theaters of operation. To understand 
better the present training situation, it may be well to consider 
briefly the pattern of Ordnance training prior to mobilization. 

The Ordnance Department in peacetime maintained small 
schools with a capacity of only several hundred students at 
Raritan Arsenal, N. J., and at Aberdeen Proving Ground, 
Md. Normally, students were specially selected, above-aver- 
age, experienced soldiers. Time was not an important factor. 





General Kutz is chief of the Military Training Division of the Ord- 
nance Department, U. Army. 
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Instruction was somewhat leisurely, with courses extending 
over varying periods of from nine months to a year. Little 
detailed planning was required. Courses covered practically 
everything there was to be taught about a particular subject. 
There were few training aids—the weapon or item of 
equipment itself was usually available. There were few 
instructors’ guides, as the knowledge to be imparted to the 
students was contained in the minds and experience of a 
comparatively few veteran instructors. 

Schedules were quite flexible. A master sergeant, for exam- 
ple, instructing an ammunition class in the intricacies of time 
fuzes was not unduly concerned if his students did not 
promptly grasp the principles involved, for it was possible 
to resume discussion on the following day or for several 
days thereafter, if need be. There was also time, perhaps, 
to visit a manufacturer of fuzes and to see at first hand how 
they were made. There was even time to delve into the history 
of the development of fuzes—information not essential to 
the functioning, storage; or handling of a fuze, but well to 
know, nevertheless. In other words, our training in those days 
proceeded at a pace and with a scope traditionally familiar 
in the academic field. We covered the subject fully and were 
not greatly concerned about the length of time required. 

Pearl Harbor and subsequent rapid mobilization changed 
all this. From the factory, the farm, and from business and 
the professions, thousands of men, instead of the dozens we 
had previously trained, poured into our inadequate facilities. 
It was our job to convert them into highly skilled Army spe- 
cialists—experts in tank engines, skilled optical repairmen, 
ammunition handlers, artillery mechanics, storage and supply 
experts, or bomb-disposal technicians, to cite only a few. 
Recruits were chiefly men with no outstanding technical, 
military, or combat background (except, perhaps, in the 
automotive field)—thousands of them—who had to be trans- 
formed into soldier-technicians in an incredibly short period 
of time. 


THE fantastic increase in the number of trainees and the 
limited time available were only two factors. There were 
many additional difficulties and problems. The proportion 
of students to instructors was at first hopelessly top-heavy. 
This involved the selection, development, and training of 
many instructors together with current training of inductees. 
The proportion of students to items of matériel available 
for instructional purposes was far out of line. This required 
development of new training aids of various types to sub- 
stitute for scarce equipment. The technical lore contained in 
the minds of our veteran instructors had to be transferred 
to printed instructors’ guides. There was the matter of the 
number of students in relation to the time element and the 
resulting overtaxed classroom capacities. To do the training 
job in the time allotted we needed vastly increased physical 
plants, the building of which must proceed apace with 
training. 

Over all was the handicap of a lack of technical and mili- 
tary background, previous experience and knowledge on the 
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part of these men from the farms and the offices—a lack of 
prerequisites which previously were thought to be quite 
necessary in the training of Ordnance technicians. We had 
to consider, too, that many of our students were involuntary 
students; that is, they had to be made proficient in skills in 
which originally they had no particular interest. They were 
about to get for the first time in their lives some real, honest- 
to-goodness, concentrated training. 

Obviously it was not going to be possible to train these 
thousands of men using the methods we had employed in the 
past. The immediate solution 
was to be found in a single 
basic word—planning—intel- 
ligent planning. It was at 
once evident that we would 
have to get along for some 
time as best we could with 
the buildings, quarters, and 
classrooms available, using 
tents and open-air instruction 
in many instances, until suit- 
able construction could be 
provided. But we could, and 
did, immediately get busy 
to revamp the subject matter 
which we were teaching. 

Representing the informa- 

tion to be taught as a target, 
we can divide it into three 
categories: (1) “must-know” "| 
information, (2) “should- : 
know” information, and (3) 
that which is “nice to know.” 
Before mobilization we fired at this target with a shotgun; 
that is, we taught practically everything. The skilled Ord- 
nance mechanic was a Jack-of-all-trades with a knowledge 
of small arms, machine guns, artillery, fire-control instru- 
ments, and ammunition. After mobilization, it was apparent 
that instead of blasting away at the whole target with a 
shotgun we were going to have to use a rifle with telescopic 
sights and concentrate only on the bull’s-eye—the “must- 
know” information. The problem, then, was to select care- 
fully from the mass of detail we had been teaching only 
those elements which could properly be labeled “must-know,” 
and design clear, concise, highly streamlined new courses 
of instruction. 


IN like manner, change was found necessary in the pro- 
portion of practical work to schoolroom theory. Our peace- 
time courses of instruction were composed approximately 
half of practical work and half of the study of principles and 
related information. It has now been found advisable, how- 
ever, to spend, in most instances, as much as eighty-five per 
cent of the technical training time in actual practical work; 
hence, classroom theory—principles and related information 
—had to be condensed drastically. The end result to be ob- 
tained and the quickest, most efficient direct means to that 
end, must be ever uppermost in our minds. 

We recognized the necessity for, and quickly adopted, 
many of the methods used in the training schools of the large 
automobile manufacturers and in the trade schools. The 
essence in many technical courses was to teach men what 
actually happened without necessarily teaching them why 
it happened. Let us take a munitions worker, for example. 





Assume that a man had a basic general education. We could 
teach him ever so little about chemistry, metallurgy, me- 
chanics, electricity, and economics, but we must teach him a 
great deal about how to store, handle, and ship explosives, 
about safety measures, about traffic control, about accounting. 
Thus, while he must know what would happen if he failed to 
handle ammunition properly, he would not necessarily have 
to know exactly why the results of his failure would be so 
disastrous. 

We had to train bomb-disposal men. We had never had 
the problem of bomb disposal 
before; therefore, we had 
to assemble the information 
and disposal methods to be 
taught, gleaned from the 
recent experiences of our 
allies, and train men who 
knew little about the chemis- 
try of explosives to dispose 
of bombs safely and effi- 
ciently. Military training, dis- 
cipline, and leadership are, of 
course, essential to, and ef- 
fectively help to support, the 
structure which we have 
erected. 

There were still two other 
vital considerations—the ini- 
tial shortage of weapons and 
items of equipment available 
for training, and the length 
of time required to give stu- 
dents basic instruction on the 
item of matériel itself. One instructor, using one rifle, can 
be expected to acquaint perhaps six students with the essen- 
tial preliminary data about this complicated item. By pre- 
liminary is meant that explanation of ordnance matériel— 
tanks, guns, etc.—about which every Ordnance soldier must 
know something. But with the use of training aids—such as 
moving pictures, film strips, charts, working models, section- 
alized weapons, or assemblies and the like—one instructor, 
using no matériel, can give preliminary instruction to large 
numbers of men at any one time. Subsequently, of course, 
specialists do receive detailed instruction on the matériel 
itself, usually in groups of from six to eight students. 

The imperative necessity for turning out as our end prod- 
uct in a very minimum of time a thoroughly trained, highly 
skilled specialist—not a Jack-of-all-trades—precluded the pos- 
sibility of permitting our courses of instruction to continue 
to develop as an evolutionary process over a protracted period, 
during which time many changes in training equipment, 
visual aids, and teaching procedure could continually be 
made to improve training and approach the ideal. We be- 
lieved it to be absolutely essential to design our highly 
technical courses of training to meet specific, well-defined 
objectives. Our aim was to produce a particular type of tech- 
nical skill by the most direct methods without the inherent 
delay in normal evolution and without waste of precious time, 
effort, and training facilities. 

The approved solution appeared to be creation of what 
might be termed “prefabricated” courses of technical instruc- 
tion designed to accomplish specific missions. This means 
simply that we started with the end product ever in mind 
and built our course of instruction to provide that product. 
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It was a definite change in the method of approach in plan- 
ning our instructional program. Instead of defining a course 
of instruction in terms of subject matter to be taught, we at- 
tempted to define it in terms of the specific end results the 
trainee was expected to achieve and of those measures and 
procedures necessary to accomplish this. We wanted a spe- 
cific product rather than a course of study. Our friends in 
industry and in the educational field enthusiastically came 
to our assistance with suggestions and plans, and there re- 
mained to be worked out only the mechanics and similar 
details of the course design. 


IN designing a particular 
course it was believed de- 
sirable that the consensus of 
the best thinking and plan- 
ning of three types of quali- 
fied men be utilized: (1) the 
manufacturer of the equip- 
ment to be studied and 
taught who normally would 
have all the information re- 
garding the operation and 
maintenance of his equip- 
ment; (2) the field officer 
who is going to employ the 
skills of the graduate stu- 
dents and who, therefore, 
knows the minimum quali- 
fications required; (3) the 
instructor who is to be the 
intermediary in transmitting 
to the student the informa- 
tion which the manufacturer has and in imparting the skills 
which the officer in the field requires. 

When such men met to design a course of instruction in 
a particular subject they had a definite objective: to establish 
a course of study which would train an individual to per- 
form a specific task. In other words, it was somewhat like 
building a mold which, when filled with metal, would pro- 
duce an object of definite size, shape, and form and meet 
certain very definite specifications. 

Conferees, after meeting as a committee to plan and set 
up the over-all training objective and the type of instruction 
deemed necessary, then meet in smaller groups to prepare 
outlines of specific phases of the instruction, decide how much 
time should be devoted to each phase, survey the existing 
text references, visual aids, films, models, charts, etc., and 
decide whether new ones should be developed to facilitate 
the teaching of the course. The next sten is to prerare man- 
uals and guides for the instructor to follow in his day-to-day 
work, with job sheets, outlines, schedules, and other essen- 
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tial material. 

Then the various phases must be codrdinated into a unified 
program, and a school in which to make a “trial run” of the 
new course must be selected and ecuinned in erder t+ test 
the efficiency and thoroughness of the rlannine work. Mem- 
bers of the design conference observe the “nilot course” dur- 
ing its test run. and incornorate anv additions or changes 
which seem advisable. If the product of that pnilet course 
meets snecifications—that is, if the oradvates are adeonately 
trained to perform the duties which had heen laid down as 
the objective of the course—then the Ordnance Denart- 
ment is ready to institute the course as standard for the 


—— 


production training of future students in that particular 
specialty. 

We were reasonably certain that this approach to our prob. 
lem would be effective, but many reports from the combat 
zones of the several theaters have brought final confirmation 
and approval. Under combat conditions, our trainees have 
been performing efficiently the jobs they were trained to do, 

From the standpoint of the individual soldier, course de. 
sign had solved our biggest problem. We now had courses 
of study, stripped to bare essentials, complete with instructor 
guides and adequate train. 
ing aids, which our newly 
trained instructors could ad- 
minister in the time allotted 
and which would develop the 
desired skills in our trainees, 
The only difficulty was that 
there were too 
structors. It was 
therefore, to institute a 
teacher-training program con- 
currently with the training 
of students. The Ordnance 
Officer Candidate School be- 
came a fertile field 
structor training. Young of- 
ficers, who qualified as 
potential instructors from the 
standpoint of background, 
technical knowledge, and 
temperament, were assigned 
to schools where they could 
be given advanced work in 
training methods. A training-methods staff was organized, 
and a thorough, if somewhat brief, course instituted in the 
techniques of instructing. 


few in- 
necessary, 


for in- 


DURING the early days of mobilization, the transition for 
some young officers from the status of student to instructor 
was rapid, to say the least, but no instructor went before a 
class without having been given an understanding of the de- 
sirable traits of an instructor, how to use the blackboard 
and other teaching aids, how to prepare lesson plans and 
job sheets, and how to employ questions and student partici- 
pation wisely. With this training of instructors and with the 
printing of instructor guides based on the new streamlined 
courses, the challenge of that vastly increased number of 
students could be, and was, met. 

Earlier there was cited as one of the initial handicaps of 
mobilization training the shortage of physical facilities— 
buildings and equipment. Speed in relieving this situation 
was essential. Fortunately, the Ordnance Department was able 
to turn to civilian schools for help—to schools operated by 
industry and to private and public academic institutions— 
and they responded to the appeal magnificently with sp'endid 
codperation. There were, perforce, many expedients. The 
Military Training Division of the Ordnance Derartment 
even went so far as to turn abandoned CCC camns into 
training schools, particularly into automotive-maintenance 
schools. As temporarv exredients they served a worth-while 
purpose, and an excellent job was done, just as the civilian 
schools made a valuable contribution in training Ordnance 
technicians. 

But from the start there were certain readily discernible 
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deficiencies in the suddenly expanded training facilities. 
Trainees were being taken from civilian pursuits, indoctri- 
nated with Army customs and procedures during a brief four 
weeks of basic training, then transferred to a civilian specialist 
school for technical instruction during which period much 
of the benefit of the basic training was lost. There were also 
the problems of overhead and equipment. Costs and instruc- 
tional difficulties were multiplied many times by dispersing 
small groups of students in many schools. It was necessary 
to spread equipment thinly until adequate training aids 
could be developed. In many 
instances it was necessary at 
first to use obsolete equip- 
ment for practical instruc- 
tional purposes. 

Small, specialized schools 
also meant that courses of 
instruction in allied subjects 
could not be made available 
without the necessity of 
transferring students from 
one school to another at con- 
siderable expense and with 
material loss of critical time 
and codrdination. Nor was 
the desired standardization of 
training possible when equip- 
ment and facilities varied to 
so great an extent. Uniform- 
ity of training, obviously so 
greatly to be desired, was 
most difficult under these 
conditions. 

When the consolidation phase of our training was reached 
at the beginning of the calendar year 1943 and it was pos- 
sible to function under somewhat less pressure, an oppor- 
tunity was afforded for progressive reorganization. The con- 
centration of specialized training in a few major establish- 
ments became feasible, with worth-while results from the 
viewpoint of both trainees and the Ordnance Department. 
Overhead costs were reduced, more efficient use of instruc- 
tor personnel was developed, allied courses of instruction 
were instituted, and all students could have access to the 
latest equipment available. 

The process of consolidation still continues. Gradually 
it has become possible to concentrate more and more of the 
most highly specialized training in one or two specially 
equipped establishments, with a resulting decrease in the 
number of civilian and manufacturers’ schools which con- 
tinue to train Ordnance technicians. The consolidations in no 
way detract from the vitally important and uniformly 
excellent job which the civilian schools contributed at a 
time when their assistance was so badly needed. But as 
greater facilities became available for training at existing mili- 
tary establishments, the advantages of carrying on instruction 
near allied Ordnance activities were too great to warrant con- 
tinuation of most of the nonmilitary schools. 

The training of the individual soldier, however, was only 
part of the job. It had been thought at first that technicians 
could be mass produced like separate rarts on an assembly 
line, then put together to form a maintenance unit or an 
ammunition company. While that system will work, it was 
discovered that there was a better way—a way in which the 
high degree of unity and teamwork essential to such highly 
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specialized Ordnance groups could be developed. That led to 
today’s emphasis on unit training—the training of a unit from 
the very beginning. 


UTILIZING a mobilization training program which speci- 
fies subject by subject, hour by hour, the training to be re- 
ceived by the individual soldier from the start of his first four 
weeks of basic military training through his technical train- 
ing—a period recently increased from thirteen to seventeen 
weeks—it has been possible to establish suitable unit-training 
centers, specially staffed and 
equipped to do a job similar 
to that of our schools, to turn 
out as an end product trained 
Ordnance units that will 
meet certain definite prede- 
termined specifications. Of- 
ficers trained in advance as 
specialists and _ instructors 
and specially selected for 
their qualities of leadership 
now carry on the training of 
the unit from its inception 
eo that officers and men live 
and work together as a 
smooth-functioning team. 

It was in unit training that 
the full benefit of our em- 
phasis on practical work has 
been felt. Some of the first 
reports from the combat 
zones stressed, among other 
things, the importance of 
a thorough grounding in military fundamentals for individ- 
uals, intensive cultivation of the spirit of teamwork on the 
part of members of the organization, and practical experience 
so complete and detailed that the men will not be surprised 
or dismayed by any conditions with which they are faced 
upon entering the combat zone. 

Those factors became the guiding principles in unit train- 
ing. Infiltration courses, combat villages, and booby-trap 
instruction were only a part of a unit’s training. The following 
experience of one Ordnance unit in the field on a week’s 
problem may be taken as typical of our unit training today: 

Moving into its bivouac area by truck, the unit was am- 
bushed and its officers “killed.” Noncommissioned officers 
assumed command and directed the defense until officer re- 
placements were sent from headquarters. During the after- 
noon, scouts brought word that a gun of unstated size was 
“out of action.” After reconnaissance by noncommissioned 
officers, a recovery crew departed and located the gun badly 
mired in a ditch. After hours of back-breaking work, the gun 
was retrieved and put back into action. 

Toward evening, word was received that a half-track had 
been overturned approximately fourteen miles distant; an- 
other crew was dispatched, finding the vehicle on its side 
in a deep ravine. The ignition was missing, the battery was 
gone, and the gasoline and oil had been drained. Using only 
a 2%-ton truck with winch, the crew maneuvered under 
blackout conditions until the vehicle was righted, put in 
running condition, and brought back to the base under its 
own power six hours later. 

Sometime after midnight, word came that a tank was dis- 
abled in an area fifteen miles away. A crew plunged into the 
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pitch-black forest and made its way through*dense under- 
brush and ankle-deep mud to reach the disabled tank. With 
the aid of a wrecker it was brought back to the base five 
hours later. The next night, during an 8-mile march, the 
unit was again ambushed and temporarily stranded when a 
bridge was blown up in its path. A patrol suffered “casual- 
ties” in an attempt to clear a by-pass before the unit finally 
fought its way through to its destination. For two days, 
members of the unit did guard duty and 18-hour tours of 
work duty at a base shop which had been set up in the area. 
Before the week was completed the men had worked and 
lived through hours of continuous rain which all but washed 
away their tents and equipment. 

Innumerable other instances could be cited of similar 
training experiences which Ordnance units have undergone— 
pitched battles, aérial attacks, strafing, mechanized attacks, 
blackout conditions—all to the end that when finally assigned 
to duty in combat theaters, Ordnance soldier-technicians will 
be confident that they can perform their duties regardless of 
what conditions face them. 

Units which have completed their seventeen weeks of 
training fortunately do not always move immediately to over- 
seas assignments. To utilize to the fullest all available train- 
ing time, a continuation of the training program becomes 
effective upon completion of the first seventeen weeks. This 
continuation program also normally covers a 17-week period, 
but inasmuch as a unit will frequently receive its overseas 
assignment before this second period has been completed, 
the program is so arranged that it may be suspended at any 
time without loss of continuity. 


DEVELOPMENT of advanced technical skills and cross 
training is heavily emphasized in the continuation program. 
That does not mean that the subjects which comprise basic 
training are slighted. On the contrary, extensive field prob- 
lems are devised to bring into action all phases of earlier 
training, both in the nature of a review and also as a basis 
for advanced work. As in the first seventeen weeks, func- 
tioning of the unit under strict combat conditions and as a 
team are considerations receiving equal attention with the 
development of advanced technical skills. 

The fact that the technical phases of an Ordnance soldier’s 
training seem to be stressed should not obscure the fact that 
all Ordnance training is pointed at developing first a soldier 
and secondly a technician. This conception of soldier func- 
tions is reflected in every program, whether it be at a unit- 
training center or at the replacement center. 

The replacement-training-center program, also now length- 
ened from thirteen to seventeen weeks, exploits fully the ad- 
vancements in training which have been noted in connection 
with school and unit programs. The replacement-training 
center benefits from the designed courses of instruction and 
from teacher-training programs, and, with its own infiltra- 
tion and combat courses, booby-trap instruction, and anti- 
aircraft firing range, gives the trainee replacement the same 
combat experience which is received by the Ordnance soldier 
in unit training. 

During our peak training period, the officer-candidate- 
school course was thirteen weeks in length and included 
both military and technical training. While excellent officers 
were graduated, it was felt that the time allotted was in- 
sufficient to produce trained technicians of the desired quali- 
fications. Hence, recent authorization to extend the course 
to six months was most welcome. During the first four 


months, an officer candidate is schooled chiefly in strictly 
military subjects, including a month in bivouac in the field, 
At the end of the four months, successful candidates are 
commissioned as second lieutenants and then, as officers, enter 
the technical-specialization phase of their training which 
continues for approximately two months. 

The lengthened period of time has made possible the in. 
corporation in the officer-training program of much material 
which combat experience has proved desirable for the young 
officer and has provided more opportunity for him to exer. 
cise the responsibilities of command. 


IF there is one outstanding factor in the training picture 
it is, perhaps, the highly fluid state of all Ordnance training 
at the present time. Once the initial expansion was over and 
the theory of the “end product” was firmly established, the 
way was open for rapid modifications to meet the ever-chang- 
ing demands imposed upon training by conditions and de- 
velopments in the theaters of operation. 

There is not, nor has there been, a static quality in Ord- 
nance training; on the contrary, it has been extremely sensi- 
tive to the needs of the line in the field, which is its ultimate 
mission of service. New doctrines and new techniques which 
have been proved in combat theaters are incorporated 
promptly into all courses of instruction and training pro- 
grams. Our courses of today are quite likely not the courses 
we will be teaching tomorrow, but as of today they represent 
the latest thought and experience on a given subject. 

What applied to instructional programs also applies to the 
establishments themselves. Schools, replacement-training 
center, unit-training centers, all are so organized that what- 
ever the needs of combat—be they a new base group head- 
quarters involving the training of senior field-grade officers 
or a new specialized task-force unit—the facilities exist for 
adequate, prompt, and efficient training of officers and men. 

The Military Training Division of Ordnance is, indeed, 
comparable both to the mass-production factory and the 
craftsman’s shop—it is equipped to turn out vast numbers of 
units composed of skilled technicians, and it is equally 
capable of turning out small, select groups or individuals 
with the highly specialized knowledge and technical skills 
to discharge a special mission. 

Ordnance training has borrowed from traditional academic 
education, from industry, from the trade school; it has mixed 
salesmanship, showmanship, and psychology, and _ has 
adapted all to the pattern of the Army system. It is believed 
that Ordnance training has, on the basis of many reports 
from combat zones, fitted Ordnance soldier-technicians to 
accomplish their mission as “servants of the line,” and that 
is the conclusion on which the Military Training Division 
focuses its vigilance. We are never complacent or satisfied 
with our results but are keenly alive to the necessity for 
keeping abreast of the latest developments and incorporating 
into our curriculum the best doctrine and the finest teaching 
methods adapted to our needs. 


Epitor’s Notre.—For further information on Ordnance 
training, readers are referred to “Classifying the Ordnance 
Soldier,” by Capt. Robert C. McQuiston in the July-August 
1943 issue of Army Orpnance (Vol. XXV, No. 139, p. 100); 
to “Ordnance Personnel Procurement,” by Capt. Bernard 
B. Abrams on p. 525 of the May-June 1943 issue; and to 
“Training the Ordnance Soldier” by Brig. Gen. Julian S. 
Hatcher on p. 272 of the September-October 1942 issue. 
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Production 


for Victory 


Industry and Ordnance Were Prepared for the Present Conflict 
Brig. Gen. J. S. Hatcher 


HE slogan, “Ordnance Is Big Business in Action,” is 

really an understatement—Ordnance today is the biggest 
business in the world, Let us go back to 1916. In that year 
the entire United States Government, including the Army 
and Navy, the Post Office Department, the Departments of 
Interior and Agriculture, and all the other Government 
offices and businesses, cost about one billion dollars. But 
during the year and a half of war which followed, the Ord- 
nance program cost three and a half billions—over three 
times the cost of the entire Government of the preceding 
year. 

That is surely an example of big business in action; but 
even that colossal performance pales into insignificance 
beside the fact that in the present war the Ordnance Depart- 
ment has received something in the order of fifty billions 
of dollars! Approximately sixty-two per cent of all Army 
Service Forces’ expenditures are made by Ordnance, while 
all the other departments, such as Quartermaster, Medical, 
Chemical, Signal, Engineers, etc., account for the remaining 
thirty-eight per cent. 

There are many contrasts between this war and the last, 
and one of the most startling is the difference in the arma- 
ment of our allies. In the last war, our weapons, tanks, and 
planes started to be produced in volume just as the Armistice 
was signed. As a result, we fought that war with weapons, 
tanks, and planes furnished by our allies—the French 75, the 
British Vickers and French Hotchkiss machine guns, the 
Renault tank, the Schneider howitzer, the G.P.F. 155-mm. 
gun. In this war, the picture is reversed. Our allies are fight- 
ing with weapons, tanks, and planes furnished by United 
States Army Ordnance. 

One of the principal reasons for the contrast is the success 
of the Ordnance district system. In the last war, when we 
found a need for production of a tank, for example, the first 
thing was to find out the likely producers, the manufacturers 
who had plant facilities and experience which fitted them 
for the job. When this was accomplished (and it might take 
from one to six months), the next thing was to acquaint the 
maker with the character of the job and to make factory 
plans for doing it in his plant—often to make changes in 
design to accommodate the machines and methods available. 
It took fast work indeed to locate the facility and get it really 
started on the job in less than nine months. When we con- 
sider that our very small peacetime Ordnance Department 
had to be expanded to take care of hundreds and even thou- 
sands of such production orders, we can visualize the hope- 
lessness of the task we faced. 

Our Ordnance officers, both Regular and Reserve, are not 
only smart businessmen; they are realists of the highest order. 
They were sure that the Nation, which had just won at 
tremendous cost the War To End All Wars, was in no temper 
to maintain a huge reserve of munitions and weapons against 
the possibility of another world cataclysm. They were equally 
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sure that to fail to make some adequate provision against 
the possibility of such a conflict would be suicidal. Even if 
appropriations could have been obtained for constant main- 
tenance of a large armament, there still remained the problem 
of obsolescence of design and provision for rapid production 
of the new and improved weapons which are always de- 
veloped during the years of a war. 

The solution of the problem thus posed was found in the 
Ordnance district system. During the past twenty years of 
peace, the far-sighted and patriotic manufacturers of this 
Nation have codperated with the many Reserve officers and 
the few Regular officers of our thirteen Ordnance districts 
to find what would be needed and where it could be made, 
to tell each manufacturer what he would be expected to do, 
to acquaint him with designs, to modify designs where neces- 
sary to fit existing machines and methods, and to make 
detailed factory plans for such production as could be fore- 
seen. 

The Ordnance Department and the Nation owe a debt of 
gratitude to the Reserve officers who kept the faith through 
all those years of peace; who willingly gave their leisure to 
the study of Ordnance problems; who spent their vacations 
on active duty in the district offices; and to those realistic, 
farsighted manufacturers who gave money, time, and effort 
to factory planning for war production with no hope of an: 
reward except the satisfaction of a real duty modestly, but 
ably, performed. 


ANOTHER reason for the phenomenal success of the Ord- 
nance production program is to be found in the system of 
Government-owned, contractor-operated Ordnance plants 
established by the present Chief of Ordnance at the beginning 
of the emergency. He had vision enough to see that a produc- 
tion program of such size was far beyond the management 
capabilities of any group in the Army or anywhere else in 
the Government; that the only way it could be accomplished 
was by enlisting that great mass of managerial talent that the 
long years of peacetime competition in industry had brought 
to the top of the heap. He therefore created a vast system 
of huge munitions plants built and owned by the Govern- 
ment, after which he contracted with the most outstandingly 
successful business firms in the country to operate and 
manage these plants. The result is that miracle of production 
which has enabled our Ordnance Department to arm all the 
nations who today are aligned against aggression. 

Among the weapons now being produced in unheard-of 
volume are many which have been the subject of the most 
flattering reports from the various battlefields and fronts. 
The campaign of Guadalcanal dispelled any lingering doubts 
among those simple-minded souls who had allowed them- 
selves to be deluded into the belief that the Garand rifle was 
adopted without the most exhaustive tests, both by the Ord- 
nance Department and by all the using services, including 
the Navy, Marine Corps, and Coast Guard. One young 
Marine major who had been quite outspoken against the 
Garand wrote in to admit that he had been mistaken and to 
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say that after using the Garand in actual battle he was most 
thankful that his own advice against its adoption had been 
disregarded. 

The multiple-gun motor carriage, M15, terror of the dive 
bomber, earned its laurels and made its reputation during 
the first landings in Africa, where one of these weapons shot 
down several dive bombers while it was still on the deck 
of the landing craft on its way to the shore. 

The 105-mm. howitzer, mounted as a tank destroyer on 
the motor carriage, M7, known as “The Priest,” had a bril- 
liant share in the success of El Alamein. It is reported that 
this howitzer has destroyed German tanks at a distance of 
10,000 yards. 

The improved 155-mm. gun, known affectionately as 
“Long Tom,” showed its worth in the Tunisian campaign 
by interdicting crossroads, harassing supply routes, and in 
one case by neutralizing an enemy airfield ten miles away. 


‘THE go-mm. gun with its highly effective system of fire 
control has knocked down enemy planes at 27,000 feet, and 
it is reported that in the South Pacific this gun brought down 
one enemy plane for each 50 shots fired as against the World 
War antiaircraft artillery record of something like 19,000 
shots per plane. 

The medium tank, M4, was the subject of the sincerest 
tribute that can be received by any weapon; namely, an 
appraisal by the Germans in one of their own intelligence 
summaries captured by our troops which describes the 
American M4 as the best tank on any battlefield. 

Even nonshooting ordnance came in for its share of praise. 
A report from the Southwest Pacific states: “The 4-ton, 4x4 
truck (jeep) was really the answer to all problems. Never 
in our lives have we ever heard a vehicle more blessed than 
this one. Where other vehicles bogged down, the jeep came 
through. It is an indispensable piece of equipment.” 

Maj. Gen. J. P. Lucas, reporting on the Sicilian cam- 
paign, said: “The 2'4-ton truck is the outstanding cargo ve- 
hicle in the Army, and without it this rapid campaign would 
have bogged down before completion because of lack of 
supplies. I have seen nothing belonging to our enemies or our 
allies that can compare with it.” 

While we of the Industry-Ordnance team may be par- 


doned for a feeling of pride in this production accomplish- 
ment, we must remember at the same time that it requires 
something more than production alone to insure success of 
the Ordnance effort. A tank produced and standing in a 
field in Detroit is of no use to the soldier in Italy. The bomb 
which is completed and stands on a siding somewhere in 
the Middle West is of no help to our Air Forces in China. 
The Army expects the Ordnance Department not only to 
produce weapons and ammunition but to deliver them to 
the troops all over the world, wherever they are needed, 
whenever they are needed, and in the quantities needed. And 
the troops look to the Ordnance Department to keep the 
most intricate and complicated instruments in repair and 
adjustment at all times, maintaining them not only against 
the ordinary operational wear and tear but also against the 
far worse damage resulting from destruction by shellfire, 
bombardment, and other enemy action. 

This supply-and-maintenance function of the Ordnance 
Department is carried out by that division of Ordnance 
known as Field Service. In order to receive, store, issue, and 
maintain some billions of dollars worth of ordnance every 
year, Field Service has established the largest storage and 
distribution organization the world has ever seen. Ordnance 
comprises everything that shoots—from the smallest pistol 
to the huge 16-inch gun; every bit of ammunition that is 
shot from guns or dropped from planes—from the tiny 
caliber .22 cartridge to the gigantic blockbuster; everything 
that rolls—from the bicycle and the jeep to the 1o-ton 
wrecker and the 60-ton tank. There are some 2,200 separate 
major items of ordnance, with nearly 400,000 different kinds 
of spare parts needed to keep them all in repair. The job of 
storing all this and knowing where each item is and of being 
ready to furnish parts to some 50-odd different theaters of 
operation in all parts of the world is one to stagger the 
imagination. 

Consider a single day’s business of one of our depots ship- 
ping supplies overseas. Most of the items on the thousands 
of requisitions received that day were promptly started to the 
port, but a certain percentage had to be ordered in from 
other depots by teletype. For this one day’s business, the left- 
over items that had to be brought in from other depots filled 
a closely written teletype blank 160 feet long! 
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Ordnance Field Service stores not only all the material 
made for our own armies but that for Lend-Lease war aid 
as well, in addition to certain materials for the Navy and the 
Marines. For these purposes, Field Service has more ware- 
house storage space than is contained in all the civilian 
warehouses in the country combined. There are over forty 
large Ordnance depots in the continental United States, many 
of which store ammunition as well as general supplies. The 
aggregate value of the materials handled in and out of these 
depots is several hundred million dollars a week. 


WHERE ammunition is involved, the greatest precautions 
against accident are observed. The storage places are far 
enough removed from large centers of population so that no 
great loss of life or property would occur in case of accident. 
Storage is generally in underground magazines which are 
safe from fire, lightning, bombing, or shock of any near-by 
explosion. Quantities in each magazine are small and dis- 
tances between magazines are selected so as to make it 
impossible for the explosion of one to be transmitted to the 
next. In the many thousands of such magazines in daily use, 
there has been only one explosion since the war started. In 
this one case, the magazine was destroyed and the several 
men working in it were killed; but no damage was done to 
the ammunition in any of the adjoining magazines and no 
injury to personnel elsewhere in the depot. With the precau- 
tions that are observed, this is about the worst that is to be 
expected in the way of an accident in such a magazine area. 

The typical ‘Ordnance depot will cover perhaps 25 square 
miles of land; will have 1,000 or more magazines connected 
by some 200 miles of hard-surfaced road and some 50 miles 
of railroad track: will have its own locomotives and rolling 
stock; will contain some two or three million square feet of 
storage space, stocking some hundred thousand separate 
items of ordnance; and will have maintenance shops for fac 
tory overhaul of damaged items sent in from the field. There 
is nothing like this in industry—these large Ordnance depots 
dwarf the largest storage operations of our great corporations. 

Encouraged by the brilliant success of the Govern- 
ment-owned, contractor-operated munitions plants, the 
Ordnance Department has recently arranged to have several 
of the Ordnance depots operated by outstanding industrial 
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firms under a similar contract arrangement. Col. Robert R. 
McCormick, writing in the Chicago Tribune, made the 
following editorial comment on this development: 


“This move demonstrates the good sense which appears 
to rule the Army Ordnance branch. The soldier’s job is 
to fight. It is also his job to decide what weapons he will 
use and to supervise delivery of those weapons to the places 
they are needed. But the civilian manufacturer, warehouse- 
man, and transportation man, once he is to!ld what is 
wanted, can do a far better job of making those weapons, 
storing, 


The Ordnance Department recognizes this.” 


shipping, and routing them than the soldier can. 


While Ordnance supply and maintenance in the continen- 
tal United States are handled through Ordnance Department 
or service-command depots and supply points, abroad in the 
actual theaters of operation they are handled by Ordnance 
Field Service troops. Every division, corps, and army has its 
own Ordnance company, battalion, and regiments or groups. 
There are maintenance companies of various kinds, equipped 
with mobile shops and tools to perform actual battlefield 
recovery and repair, often under fire. There are depot com- 
panies which run the supply points and ammunition com- 
panies which run the dumps. From five to eight per cent 
of our soldiers in the field are Ordnance men, and some of 
the jobs they perform are among the most arduous, dan 
gerous, and nerve-racking, such as, for example, the 
neutralization of mines, booby traps, and time bombs—with 
their lives as the forfeit in case of failure. 

Few people realize the accomplishments of these soldiers 
and the dangers they face. For example, in the campaign of 
Bataan Peninsula where some five per cent of the soldiers 
were Ordnance men, these same five per cent received fifteen 
per cent of all the Purple Heart decorations given for wounds 
in action. The public is prone to consider that any soldier who 
is in the Ordnance Department has found a retreat from 
dangers of the battlefield and is performing some safe job 
in a plant back home. The contrary is true. Ordnance soldiers 
are never employed in manufacturing plants, where all the 


work is done by civilians, but they are to be found on every 
battlefield performing some of the most dangerous tasks 
required in modern warfare. 
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Overseas Repair of Military Tires 


Ordnance Shops Recondition Rubber for All Branches 
Lieut. Col. C. W. Vogt 


THILE global strategy is bringing together the chiefs 
of the United Nations of the world, a detail of global 
tactics has been bringing together periodically a larger group 
of “smaller” men to plot the repair of the tires on which 
high strategy ultimately rests. One situation dictates both 
levels of planning: a compelling unity of purpose and the 
need of subordinating diverse means to the common end. 
The informal, voluntary, and highly successful Tire Repair 
Allocation Board, which has largely served as one means of 
conserving rubber, might not have been possible under other 
circumstances. 

The Ordnance Department, as user of eighty-five to ninety 
per cent of the Army’s rubber, was an instigator of the work 
of this board, where, under the sponsorship of the rubber 
branch, Production Division, Army Service Forces, all Gov- 
ernment agencies interested in the critical problem of tire 
repair can thrash out their difficulties together. Without 
power to make binding decisions, this board nevertheless 
has prevented waste and dissipation of invaluable resources 
by actions taken as a result of concerted agreement of the 
board members. 

Sc small a detail of international effort was raised to critical 
importance on December 7, 1941. Rubber supplies for 
America and Europe were on the burning Pacific docks 
that day. Rubber was in the holds of ships which never 
brought their loads home. And rubber was, of course, a 
principal ingredient of mechanical civilization whether in 
peace or war. The progressive motorization of the world 
might be measured by rubber production. World production 
in 1910 was 94,000 long tons; in 1920, 341,000 long tons; in 
1930, 821,000 long tons, and in 1940, the year before rubber 
was cut off at its source, production was 1,390,000 long tons 
—an increase of about 1,500 per cent in 30 years. 

This production was localized. Where in 1906 the Amazon 
Valley accounted for more than half the world supply of 
rubber and Africa for a third, in 1940 each of these areas 
was producing only about one per cent of the larger quanti- 
ties and about half the actual tonnage they had once supplied. 
But the Far East, limping into the records in 1906 with 3 per 
cent of world production, increased its tonnage nearly goo 
times by 1940 to fill about 98 per cent of the world’s needs. 
This was the area and the traffic that lay under attack that 
day the Japanese chose to take us on. From that moment, 
our source of rubber had to consist of only our stock piles, our 
economies, and our ingenuity. 

On that same day, as it happened, an engineer of one of 
the rubber companies was at home—it was Sunday—working 
on plans requested by the War Department and developed 
in conversations with the Quartermaster Corps (then re- 
sponsible for transport vehicles) for mobile shops in which 
to repair and rebuild tires. For if rubber conservation had 
not then appeared to be a matter of life and death, it was 
certainly one of dollars and cents. Repair of its own tires by 
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the Army was furthermore an element of advance planning, 
because units often need to be made self-dependent. 

The greatest use of rubber by the Army is in tires for its 
vehicles. One division uses thousands of general-purpose 
trucks, each of which has four to ten tires, an average of 
seven. These trucks are built for, and used for, cross-country 
and all-country travel, and wherever military necessity sends 
them, they go. 

Recapping of tires is closer to the experience of civilian 
highway motorists, but recapping was virtually unpracticed 
before Pearl Harbor. By and large it was more economical to 
replace than to repair tires until sources of rubber were cut 
off. So the reconditioning of military tires had little pre- 
cedent to go by. But when realization of the significance of 
the loss of the rubber islands gradually sank in, the dealers 
and the motorists of the country quickly learned the possi- 
bilities of stretching rubber in new ways. These were the 
months when a speedy nation learned to restrict speed to 
thirty-five miles an hour, and prodigals became skinflints 
with what rubber they had. Substitutes and new sources for 
rubber were sought. And the economic orphan—tire repair— 
blossomed as an heiress. 


THE Army profited from this sudden development of major 
reclamation of tires, and the shops designed for the theaters 
of war adopted the methods of the rubber industry. In mid- 
1942, the Quartermaster Corps laid out a tire-repair shop in 
one of its depots which was designed to be carried in truck 
trailers. In September, the responsibility for all vehicles was 
placed on the Ordnance Department, and the great bulk of 
tire operations for the Army was consolidated in one place. 
At the same time, and even before Pearl Harbor, similar tire- 
repair shops were being procured by several agencies for 
countries already at war. 

In the meantime, the Ordnance Department initiated the 
assembly of shop equipment and the training of operating 
troops. But tire repair, of course, comes after tire use in point 
of time and after primary equipment in point of urgency. 
The overseas commands usually preferred to exchange tires 
instead of repairing damages and sometimes had to be en- 
couraged to accept these services. The Ordnance program for 
tire repair was devoted to making shops ready when they 
should be required. 

Mobile repair shops for tires, unlike those for other Ord- 
nance repair in intermediate echelons, were abandoned in 
favor of stationary facilities, since the necessary equipment 
bulked so large, although at present mobile tire repair short 
of major rebuilding is under consideration. Large stationary 
shops, then, for servicing large numbers of vehicles in an 
area were designed and assembled. The difficulties of draw- 
ing together all the elements of trained personnel, sufficient 
and proper machine equipment, and suitable repair materials 
were so great that in April 1943 a Codrdinator of Overseas 
Tire Reconditioning was appointed by the Chief of Ordnance 
as the representative of the chiefs of the Ordnance Field 
Service, Industrial Service, and Military Training Divisions. 
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By that time, the formerly scattered responsibility for 
supply and repair of tires by the different services had been 
brought together in Ordnance, which was charged with 
overseas repair of all tires except Army airplane tires, as it 
still is today. Thirty ‘sets of Quartermaster motor-transport 
tire-repair equipment had been taken over by Ordnance, and 
five tire-repair schools were established. Some shops originally 
destined for China were still in storage, and the task of 
getting into actual work in the theaters of operations 
was still largely ahead. 

One of the early actions of the Office of Coérdinator of 
Overseas Tire Reconditioning was the establishment of levels 
of tire supply for overseas theaters, since this was closely 
related to the question of theater repair. As an Adjutant 
General’s memorandum of July 15, 1943, this basis of supply 
was established for all oversea departments, theaters, and base 
commands for the purpose of maintaining stocks of replace- 
ment tires and tubes at minimum necessary levels out of the 
available stock piles of rubber and manufacturing facilities. 
Automatic supply was ordered to cease, and requisitioning 
was removed from the bases of maintenance sets, lot sets, 
maintenance factor, or overhaul or distribution factor. In- 
stead, a “daily replacement factor” was established as a basis 
for reserves, a given number of tires per hundred in actual 
use by kind being allowed for replacement, and stocks being 
limited to the theater’s authorized days of supply multiplied 
by this factor. One tube was authorized for each two tires. 


IN September, through another Adjutant General memo- 
randum there were established the procedures of recondition- 
ing and movement of unserviceable tires to and from overseas 
repair shops. Most significant was the clause reading: “Each 
tire-repair plant furnished to a theater of operations will 
service to the fullest extent of its facilities and capacity all 
sizes of tires, tubes, and flaps for Army and Navy equipment 
except airplane tires, tubes, and flaps . . .” This authorization 
of Ordnance shops as service agencies for all arms overseas 
itself eliminated what might have become a drain on the 
limited resources for such repair available to the Nation. 

In May 1943, Ordnance was charged with developing an 
adequate plan of operations and necessary directives for 
proper utilization of tire-repair facilities serving the Alcan 
Highway. Accordingly, two representatives of the office of 
the codrdinator visited this area. Because responsibility for 
this tire repair had been divided five ways, much surplus 
equipment and repair materials had been procured. The 
Ordnance officers brought these facilities into a unified plan 
and sent some of the surplus back to the United States. In 
place of five sources of rubber-repair materials, they estab- 
lished a single source, with a consequent saving of the 
materials formerly dissipated in the pipelines of supply. Tire- 
repair shops were established and put into operation at Fair- 
banks, Whitehorse, Dawson Creek, and Edmonton. As a 
result of this visit, $54,000 worth of unused equipment was 
set up in two shops and $45,000 worth returned or requisi- 
tions canceled. 

The responsibility of the codrdinator lay largely in putting 
shops into effective operation overseas—a matter of matching 
men and equipment and materials at the right time in one 
place to receive the directed flow of tires from all arms. The 
story of one shop established on a Pacific island serves to 
illustrate the task. Training of men for this and similar shops 
was under the Ordnance Military Training Division in the 
five schools and, in some cases, at rubber manufacturers’ 





plants. The tire course was of two months’ duration for the 
men and twice that for officers. A company for operating 
one shop consists of about 140 men and 4 officers. 

The shops were completed in all details before being boxed 
for shipment: pipes were cut to fit, and ready-made valves 
and fittings, electrical wiring, and every other preparation 
assured the shop self-sufficiency and permitted assembly and 
operation under any conditions. The shop carries its own 
utilities—generators, boilers, and so forth—as well as equip- 
ment for repair of all sizes and types of tires used on general- 
purpose and combat vehicles by the U. S. Army, Navy, and 
Marines. The shops were furthermore divided into two parts, 
complete in every detail on half scale, so that they could be 
split into two units for added security against bombing or 
so that in advances one part could leapfrog ahead while the 
other continued in operation. A shop costs from $125,000 
to $150,000, is set up for operation in 2 buildings, each 
approximately 30 by 100 feet, is shipped in about 10 carloads, 
and carries a third of a million pounds of rubber and patch 
material for 3 months’ operation. 

The shop and company which went to a Pacific island 
had to remain on board ship for several days while a suitable 
location was found. But eleven days after ground was broken 
the company had erected its own building, under the super- 
vision of an Engineer officer, and four days later had 
recapped its first tire. The commanding general of the 
Services of Supply for the area welcomed the new service as 
a means of conserving ship space, both in- and outbound, 
and as a means of conserving rubber. “Not only will it 
materially reduce the number of tires essential to this theater 
that must be shipped from the United States,” he said, “but 
it will practically eliminate the necessity of shipping tires 
back to the mainland to be repaired.” 

This Pacific-island company, in a month and a half, 
operating 24 hours a day, turned out 7,620 tires and 2,167 
tubes after having made 15,887 units of repair. This rate of 
operation revealed that the generators provided with the set 
could not stand the pace, but otherwise the equipment was 
satisfactory. Even some rubber landing boats were repaired 
by the shop, as well as bullet-resisting tubes for the Marines. 
The company reports having removed 600 tires from vehicles 
in one week to make necessary repairs, thereby preventing 
the more serious defects that would have resulted if the tires 
had continued in use unrepaired. 

The established method of receipt, storage, and issue of 
tires and their component parts is through the base depots 
to which the tire-repair companies are attached, except that 
unserviceable tires are turned in whenever possible direct to 
the shop, which issues a credit memorandum. Repaired and 
recapped tires are considered the equivalent of new tires, 
and requisitions or exchange for ground tires are filled when 
possible first by reconditioned items in preference to new 
items. Doubling the life of a tire requires for recapping only 
about a quarter of the rubber in a new tire. Tires and tubes 
that cannot be repaired are salvaged and shipped to the United 
States. Synthetic rubbers being used by the Army are found 
to be equally repairable, although the method in some in- 
stances is somewhat different from that used with natural 
rubber. These tire-repair bases are assigned upon request of 
theater commanders on the basis of the number of tire-using 
vehicles in the area. 

After a start had been made by the Ordnance Coérdi- 
nator of Overseas Tire Reconditioning toward readier 
matching of trained men to sufficient and proper equipment 
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and repair materials, it was realized that the codrdination 
demanded by the critical nature of the rubber shortage had 
to be wider than that in the Ordnance Department alone. 
The advisability of tire reconditioning overseas had been 
proved and the project had been removed from the ques- 
tionable class. There was not enough of this equipment or 
materials to go around, but it was found that some shops 
were available for reallocation due to changes in the military 
situation and, furthermore, that certain requests from foreign 
countries might be more judiciously met other ways than 
by new production. Accordingly, on May 4, 1943, the 
coérdinator recommended to the chief of the rubber branch, 
Army Service Forces, and to the Office of Lend-Lease Ad- 
ministration, that all interested agencies voluntarily form 
themselves into a board for the allocation of tire-recondition- 
ing equipment. 

This suggestion was accepted, and an informal group 
known as the Tire Repair Allocation Board was formed with 
representatives from the Army Service Forces, Army Air 
Forces, Ordnance Department, Navy Department, Marine 
Corps, Office of Lend-Lease Administrator, Treasury Depart- 
ment, and War Production Board. The stated purpose was 
to clear all requisitions for equipment, tools, and supplies 
to be used for reconditioning tires in all parts of the world. 

When this board first met, the most notable break with 
tradition was in the fact that a group of men with important 
responsibilities in unrelated agencies of the Government and 
some with responsibility toward foreign governments had 
decided to handle a critical situation without the force of 
authority but on the basis of mutual and, among them, com- 
plete understanding of the problem and with reasonable 
understanding of each other’s problems. In a few months 
this board was able to settle and turn into a matter of routine, 
problems that had in the past been considered most com- 
plicated. 


SEVERAL instances of the work of the board may be given. 
The government of a small foreign nation had requested a 
number of tire-repair shops, but data available to combined 
military and civilian agencies represented on the board 
showed that such demands must include also an unjustified 
quantity for civilian tire repair. The request was withdrawn. 
Army representatives of another foreign government re- 
quested similar help. The problem was studied by officers 
of the United States Army who had had experience with this 
type of repair, and it was shown to the foreign government 
that existing facilities in that country might be employed for 
the base work required by their army. Methods and pro- 
cedures were proposed. The advice proved to be entirely 
acceptable, while the supply of this type of equipment was 
conserved. 

It was found and agreed on by the board that some equip- 
ment being requested could not be justified on the basis of 
known requirements and that justified requirements need 
not be newly manufactured since some surplus and excess 
stocks or stocks procured for points now closed to allied 
shipping were available. Accordingly, the board accumulated 
information relative to tire-repair equipment and materials 
known to be on hand in commercial or military use in each 
theater or foreign country. It determined the quantities of 
tires by sizes in each theater and country. It established bases 
for issue of both tire-repair equipment and tire-repair ma- 
terials. The board then set itself to supply equipment and 
material so determined from “surplus” or from equipment 


———— 


on order for low-priority uses. Projects that would have meant 
duplication by the Army and Navy were combined instead. 

In the course of a few months, a million and a quarter 
dollars’ worth of unused equipment was channelized into use 
and earmarked or in operation. The board dealt with over 
three million dollars’ worth of tire-repair equipment al- 
together, not including prior procurement already in use by 
the Navy, Army Air Forces, Marines, and Lend-Lease. 
Cancellation—and agreeable cancellation—of _ pending 
requisitions for tire-repair equipment amounting to over half 
a million dollars was brought about by board action, and 
equipment was salvaged from warehouses to the amount of 
nearly another quarter of a million dollars. These actions were 
important in relieving the pressure on industry and ulti- 
mately providing greater facilities for the civilian needs of 
American tire users. Since much of the repair material is 
perishable, the stock pile of rubber was further conserved 
by routing out from warehouses all unused stores. 


ONCE this over-all global plan, aimed at preventing geo- 
graphical duplication of tire-repair facilities, was initiated, it 
was agreed that ali requests for Lend-Lease equipment pass- 
ing through the allocation board would be required to show 
on the original requisition the data necessary for determina- 
tion of needs: the available repair equipment, the quantities 
and sizes of tires in the area, and the quantities of materials 
available. By this means the world facilities are tightened up 
and control is exercised to see that all facilities in all countries 
are enlisted. 

In the early days after Pearl Harbor, quantities of tire- 
repair ,equipment had been procured in a rush, sometimes 
before determining needs, techniques, and availability of 
personnel. The result was a drain on critical materials and 
an accumulation of stock piles of unused tire-repair equip- 
ment and rubber. Actual requirements were difficult to judge 
on a world scale. Military fortune had laid similar problems 
at the door of the Ordnance Department, and both situations 
had elements of confusion which defied the usual channels. 
Where Ordnance coérdination required the bringing together 
effectively of all the elements of successful tire repair in the 
theaters of operations, the work of the allocations board was 
rather the disposition in a judicious manner of all the re- 
sources of the friendly nations. 

A by-product of the accomplishments of the Tire Repair 
Allocations Board is the discovery that a most complicated 
and seemingly unsolvable problem involving many agencies 
can be turned into a comparatively simple routine by means 
of mutual understanding and common purpose. 

The present program in the Ordnance Department looks 
toward increased maintenance and preventive maintenance 
in the lower echelons. It is believed in Ordnance that tire 
repair and recapping as practiced in the shops (now increas- 
ingly available in different theaters), combined with vigilance 
on the part of the using troops to catch tire injuries in early 
stages, can easily double the life of the average Army tire 
and in effect stretch still further the rubber stock pile of the 
Nation. 


Epitror’s Notre.—Capt. B. W. Wood, writing on the con- 
servation of Army tires in the May-June 1943 issue of ARMY 
Orpnance (Vol. XXIV, No. 138, p. 547) states: “In studying 
the causes of tire failure, underinflation has been determined 
by the Army as the major avoidable abuse in causing tire 
failures. What causes underinflation?—carelessness. . .” 
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. After the Tank, What? 


The Armored Vehicle May Have Reached Its Limit of Development 
Col. H. W. Miller 


ECENT Russian reports say that in the first two weeks 

of the German offensive which began on June 26, 1943, 
some 3,000 of Germany’s finest tanks, including their latest 
and largest tank of 62 tons, were destroyed. As a result, the 
German offensive was stopped and a Russian offensive was 
possible on July 12th. Three thousand tanks destroyed, one 
offensive broken, and a formidable counteroffensive begun 
in two weeks. So what about the tank? 

The art of war has become so bewilderingly complex that 
its simplicity has been dangerously obscured. We are, there- 
fore, apt to think in terms of a multiplicity of devices and 
gadgets rather than of the simple basic principles of warfare 
itself. It is probably true also that the rank and file of people 
have had little opportunity or occasion to distinguish between 
the art and the science of war, and therefore seldom think 
in terms of the specific purposes of the various devices, 
particularly when such devices become dangerously obso- 
lete. We all seem to have a liking for what we call antiques. 
But in science, in industry, and in warfare we can indulge 
no such inclination—the cost is prohibitive. 

Warfare is a process of subjecting one’s enemy to one’s 
will by violence, or the threat of it. The human being is ill 
designed for making war or for close conflict, but is mag- 
nificently equipped with a reasoning faculty that has 
enabled him to more than make up for his own physical 
inability to give and take punishment. There are only four 
principles or elements, or whatever one wishes to call them, 
involved in the science of warfare, and it is easily compre- 
hended that they can never change. 

Since the adversary in warfare is a human being ill de- 
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signed to take punishment, men reasoned that the addition 
of some hard object to the hand—an object that would cut, 
pierce, or bruise—would make the hand more effective in 
harming an enemy. This is called “arming the hand.” Men 
also comprehended that hand-to-hand combat was so dan 
gerous that the slow, the dull-witted, and the inexpert had 
little chance. It was therefore very desirable to get at one’s 
foe from as great a distance as possible. This led to “lengthen- 
ing the arm” to many times its actual length. In this process, 
the invention of the simple bow and arrow was a very great 
one. It embodied much greater accuracy than the javelin, the 
throwing spear, or the sling, and its effective range of fifty 
yards and more served warriors for a hundred centuries. 
The third principle or element of warfare which the 
human mind comprehended was the necessity of covering a 
very vulnerable body ,with some kind of protection—a shield, 
a barrier of stones or wood, or the shelter of a tree or trench. 


THE fourth element or principle is psychological rather 
than material. It is the condition of disconcertion produced 
in one’s adversary by surprise or speed of attack. Any creature 
will have, by intuition or by conscious thought processes, a 
plan of both attack and defense. If surprised or terrified, 
however, man seems to lose his capacity for quick coérdina- 
tion of efforts and may be unable to adopt the right plan of 
defense or attack in the short time allowed—thereby becom- 
ing increasingly vulnerable to the attack of the enemy. 

To this date men have found just three methods of arm- 
ing the hand to make it more effective than the fist. One 
is with some hard object of stone or metal capable of cutting 
or piercing or bruising. A second method comprises a mass 
of what we call high explosive, which carries with it destruc- 
tive power many times that which can be generated by human 
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energy. The third method comprises a mass of a corrosive 
chemical that may blind, burn, or nauseate one’s enemy to 
the point of weakening his defense, if not of killing him. 

For an uncertain number of centuries, perhaps for a 
thousand at least, the only methods of “lengthening the arm” 
involved the throwing process or the accumulation of energy 
from the labor of men in some mechanical device. These 
included the javelin, the spear, and the lance which, under 
Alexander the Great, attained the abnormal length of twenty 
feet in a device which was called the sarissa. In the hands of 
his heavy phalanx this exaggerated lance literally provided 
him with a mobile field fortification. The sling in which 
might be used a rounded stone or a mass of hardened clay 
the size of a baseball served as the equipment for the irregu- 
lar infantry in early armies and forced the use of some pro- 
tection for the head as well as for the body. 


‘THE bow and arrow was a tremendous advance in length- 
ening the arm because it embodied the element of accuracy. 
Any device of warfare which cannot be made to attain a 
predictable degree of accuracy in offense and defense is of 
doubtful value and is likely to be discarded. The predictable 
degree of accuracy of the javelin and the sling was so low 
that they quickly gave way before the new invention, the 
bow and arrow. The bow and arrow has remained until 
modern times, and its accuracy still makes it of lively interest 
to sportsmen. The most revolutionary of modern methods 
of “lengthening the arm” was discovered in about the 
thirteenth century and involved the combination of sulphur, 
saltpeter, and charcoal in a tube that we now call a cannon. 

The progress of the development of this new method of 
lengthening the arm was relatively rapid during the first 
two centuries after its discovery, but during the next four 
centuries its development was so slow that the cannon em- 
ploying this suddenly released heat energy remained well- 
nigh the same until after the American Civil War. A new 
and increasingly dangerous form of this lengthening device, 
however, was so formidable at the time of the Revolutionary 
War that it may safely be said that it was the instrument that 
resulted in our victory in that conflict. This was the muzzle- 
loading flintlock rifle. Its accuracy at 200 yards in the hands 
of our backwoodsmen Colonial soldiers was such that nine 
out of every ten heavy lead slugs found their target in the 
body of a British soldier. This device was developed more 
rapidly in the following century than its ancestor the cannon 
so that at the very termination of the Civil War there was 
being introduced to the Northern Army a breech-loading 
rifle that would have wrought terrible execution had the 
war continued in 1865. 

The cannon for field use was perfected in the French 75 
and other similar devices to the point where it could be fired 
accurately at an unseen target at the rate of some twenty 
projectiles a minute. These projectiles contained many small 
bullets (shrapnel) for use against concentrations of infantry, 
or high explosive for the destruction of barriers and supplies, 
or corrosive gases for killing men or rendering them incapable 
of fighting. 

The development of these devices to and through the 
first World War was so extraordinary that the French Army 
built cannon 21 inches in diameter firing projectiles weigh- 
ing 3,000 pounds. The Germans built a cannon capable of 
firing a distance of eighty-one miles and used it to bombard 
the city of Paris. Sixteen-inch cannon had been installed in 
our seacoast fortifications and on battleships, and the pro- 


jectiles from these were capable of piercing as much as 
sixteen inches of hard steel armor plate. By the end of that 
war it began to appear that the limit of the development of 
such arm-lengthening devices was already reached and that 
nothing more of this nature could be obtained. 

Probably the earliest evidence of the recognition of the 
vulnerability of the human body to punishment by sharp 
instruments was the wearing of animal skins for the protec- 
tion of the body against the claws of certain beasts. The more 
formal use of this protection, however, is found in the em- 
ployment of round and long elliptical shields made of fire- 
hardened skins stretched on wooden frames. In the early 
Sumerian armies of 3000 B.c., many of these shields were 
the height of the men themselves. The early use of both the 
bow and arrow and the sling forced the protection of the 
head with a bull’s-hide covering or helmet, and in succeeding 
centuries, as metal became available, these skin shields and 
helmets were replaced by metal ones more and more artis- 
tically shaped as war took on a more formal aspect. In the 
so-called Middle Ages, the original bull’s-hide covering 
found its highest development in the ornate steel body armor 
of the heavily clad cavalrymen and heavily armored foot 
soldiers. 

As unlimited quantities of metal have become available, 
there has been a well-nigh grotesque extension of the element 
of protection in armor as thick as 18 inches on the turrets 
and fighting tops of battleships, 16 inches of armor on the 
belts, and 8 inches on the decks. This armor serves its pur- 
pose or else it would not be used, for it constitutes an im- 
pressive percentage of the weight of the ship. The most 
formidable recent extension of this principle in another form 
was that of the Maginot Line. If this line had been finished. 
and if it could have been served by men whose morale and 
supply systems were equal to the quality of their fortifica- 
tions, the German armies might not have gotten through. 
Any instrument breaks down in the hands of a fighter of 
low morale or under a poor supply system. 


THE science of psychology has been sufficiently developed 
now to enable us to see that there are certain highly stand- 
ardized methods of producing disconcertion through sur- 
prise, speed of attack, and terror. We know approximately 
how the human mind and the emotions work and what the 
reactions are almost certain to be. Out of our meager under- 
standing of abnormal psychology—because extreme discon- 
certion and terror probably belong in that field rather than 
in normal reactions—a certain group of plans or stratagems 
have been developed for warfare and are the favorites. 

The staff of an attacking army knows that it must drive 
through to success before the enemy can reorganize his forces 
and defenses to meet this form of attack and thereby reduce 
the engagement to a siege or a stalemate. Almost every type 
of offensive involves the overwhelming use of power to 
destroy defenses, subdivide enemy forces, cut his lines of 
supply, and keep him disorganized until he is unable to resist 
further. When a plan of attack fails signally to accomplish 
these purposes, it is generally appreciated that the force ap- 
plied was not sufficient, or that the enemy was informed in 
advance of the method to be used and was prepared to meet 
it, or that the devices designed to meet that form of attack 
have become such as to make the offensive prohibitively 
dangerous. If and when this happens, such a form of attack 
must be used most sparingly, else catastrophe will be the 
result. 
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It is probably to the point to make a philosophical observa- 
tion to the effect that it may never be possible for human 
ingenuity to devise any methods of attack, defense, or con- 
cealment that cannot also be circumvented by human in- 
genuity if the inducement to apply that ingenuity is sufficient. 
It has been noted frequently that the greatest spurts of 
development of all kinds occur during time of war. It is at 
this time that the inducement for the application of every 
idea and device and for the use of funds for research and 
experimentation are greatest. It must be expected, therefore, 
that any new instrument of warfare which proves highly 
effective on its first few applications will induce the most 
intense countereffort of 
human ingenuity and 
will bring to bear the =. 
utmost of human brav- 
ery, endurance, and 
daring to circumvent 
and defeat that plan 
or device. 


WORLD War I saw 
the first extensive use 
of the machine gun. It 
was evident within a 
very few months of the 
beginning of that war 
in August 1914 that 
human body protection 
was such that infantry 
could not advance in the face of automatic weapons. Without 
question, the machine gun held the center of the stage. Be- 
cause of it, two long lines of soldiers dug themselves into 
trenches reaching from the North Sea to the Swiss Alps, and 
four years of the most peculiar and freakish warfare that we 
may ever know followed. Gradually, the larger form of the 
“arm-lengthening device’—the cannon—was greatly de- 
veloped and used in well-nigh fantastic numbers. Cannon of 
all calibers were placed almost hub to hub along the entire 
line, and several lines were arranged in depth. 

The combatant nations of World War I wished to increase 
the body armor of their soldiers so that they could resist 
the machine-gun and rifle bullets. It had long been recog- 
nized, however, that about the only protection that could be 
given the soldier in the field was a helmet and good shoes. 
Body armor of various kinds was experimented with during 
that World War and was used by certain groups of so-called 
“shock troops” and by groups of raiding soldiers who dashed 
back and forth across No Man’s Land. Some of this armor 
was backed by sponge rubber to reduce the shock of bullet 
impact to the body, but the fact remained that there was no 
answer to the machine gun in anything that could be done 
to cover the individual soldier’s body and still allow him the 
necessary mobility and freedom of action. Body protection 
for the foot soldier had reached its limit. 

Precisely when or where or how the suggestion of the 
solution of this machine-gun problem was made, we do not 
know. It is said that a young British officer suggested it and 
that the idea reached Mr. Churchill, who promptly approved 
it. It was logical, of course, to look back and try to bring 
up to date the huge shields mounted on wheels used by 
Roman engineer troops. The Romans did not invent them, 
but those mobile shields were used extensively in storming 
field fortifications and walled cities. 





There had been developed a few years before the first 
World War a type of power vehicle that could traverse open 
fields much better than a wheeled vehicle. This was known 
as the track-laying tractor and was used mainly on farms. 
It was suggested that one of these devices be armored sufh- 
ciently to protect it against machine-gun fire and that it be 
armed sufficiently with machine guns and eventually with 
small cannon to make it effective against strong points and 
machine-gun centers. In official correspondence in Britain, 
it was to be referred to by a term that would not identify it 
as a combat device. No word could be better chosen to con- 
ceal its qualities than the word “tank”—normally a con- 
tainer for liquids or 
powdered materials. 

When these devices 
appeared for the first 
time in the hands of 
the British Army on 
the front north of the 
Somme River, they 
suggested nothing 
quite so much as mod- 
ernized prehistoric 
animals. They were 
slow, lumbering de- 
vices with a_ shape 
never seen before. For 
a short time they were 
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track itself, however, 
was poorly designed, and the engines used were unreliable. 


They were poorly protected for defense against weapons 
larger than machine guns, and their speed was not such as 
to embody the fourth element or principle of the science of 
warfare—disconcertion. They were simply slowly moving 
land fortifications, and, after the first shock of surprise, they 
met the fate that might have been expected. 

By the end of the war in 1918, much development had 
been done in the design of tanks. It is still remembered that 
the use of some 450 tanks in a mass attack early in the morn- 
ing of July 18, 1918, on the German line west of Soissons 





and north of Chateau-Thierry enabled the Allies to plunge 
through the front German line. But so slow was the move- 
ment of these tanks, and so vulnerable was their thin skin, 
that they were quickly halted and the effect of the break- 
through lost. Again, on August 8, 1918, the British and 
Australians staged an attack with some 400 tanks astride 
the Somme River, and broke through the German lines. 
They raced forward with their armored cars at such a rate 
that they surprised and captured divisional headquarters 
and staffs at their breakfast. But again so slow was the move- 
ment of the tanks and so vulnerable were they to field-gun 
fire that the effect of that break-through was also lost. 

It is easy to see now why the mass use of tanks on the 
eighteenth of July and the eighth of August failed. They 
were sufficiently protected to be safe against the fire of 
machine guns, and they had sufficient firepewer to operate 
against machine-gun emplacements, but they did not have 
sufficient speed to exploit the surprise nor had they sufficient 
protection to protect them against cannon fire. It was appreci- 
ated that they were and always would be both direct-fire 
and contact instruments whereas artillery in the main is an 
indirect-fire and noncontact instrument. 

If, then, the tanks were to come under the direct fire of 
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accurately operated artillery they would be at a great dis- 
advantage. They would require great maneuverability, high 
speed, and assistance from some other offensive arm. The 
only one that appeared at all possible and available was the 
newly developed extension of the arm, the airplane, which 
had 3-dimensional qualities, and used the most formidable 
of the hand-arming devices—high-explosive bombs, machine 
guns, and automatic cannon. Just how the operation of tanks 
and airplanes might be coérdinated was not appreciated 
because there was very little time to develop these weapons. 


THE first problem that the Ordnance Department found 
on its hands after 1918 was that of rendering the power 
vehicle of the caterpillar type vastly more reliable for field 
than it had been in World War I. A check of the 
service of the track-laying tractor as a power device had 
revealed that there had been a major breakdown on an 
average of each forty miles. Millions of dollars were spent in 
developing the present-day power device that serves the road 
contractor, the builder of dams, the lumberman, the trans- 
portation services of the backwoods of Canada, and the 
farmer so admirably. These efficient machines are now taken 
for granted, and few realize that their. qualities are the result 
of years of painstaking research on the part of the Ordnance 
Department of the U. S. Army. 

At the same time that development continued on the pro- 
duction of a more reliable and more powerful track-laying 
vehicle, the Ordnance Department proceeded with the de- 
velopment of self-propelled artillery. This was, of course, 
merely such a modification of the tank that it became a piece 
of artillery. This was a necessity, if the tank was to retain 
its value in warfare. Therefore, long before it was appreci- 
ated how the use of tanks in large numbers might be 
employed in future plans of war to strike powerful blows 
wherever the line was the weakest and then to exploit that 
surprise to the maximum, our tractor companies were pro- 
ducing tractors and tank chassis of greater power, greater 
reliability, and greater speed on which the Ordnance Depart- 
ment mounted existing guns of from three to ten inches. It is 
a regrettable fact, however, that the Field Artillery itself 
appeared to have little appreciation of the future need for 
such devices, whether as tanks or as mobile artillery, and most 
of them went into our museums. But World War officers 
of the German general staff watched our developments and 
did appreciate their value in the study of the questions as to 
why they had lost that war. They were thoroughly deter- 
mined not to lose the next one. 

The French and the British were almost as stupid as we 
in not appreciating the developments necessary to suit World 
War I weapons to a future conflict. The French seem to 
have depended almost entirely upon the third element of 
the principles of warfare—protection—in the form of the 
fabulous Maginot Line. The chiefs of the French Army 
would not listen to the possibilities of tanks. Britain ap- 
parently was lulled asleep by the thought of security behind 
her ocean walls, and America apparently by a feeling of 
security in her isolation. 

It remained for a very few men in the French, the British, 
and the American: Armies to see, even so recently as 1938, 
the part the tank might play in the initial stages of an all- 
out war. It would be a device embodying all four of the 
principles of warfare—that of the armed hand, the lengthened 
arm, protection, and the disconcerting effect of speed of 
action, the equivalent of surprise. How long this combina- 


service 


ee 


tion would be effective and whether the vulnerable qualities 
of this device might be detected and exploited by thog 
attacked to the destruction and neutralization of such devices 
there was no way of knowing. It was, of course, the expecta. 
tion of Germany, which had developed vast numbers of 
specialized tanks and had planned their codrdinated yg 
with infantry, air power, and field artillery, that the fighting 
would be over before any of her victims could develop ade. 
quate protection. 

No one will forget the manner in which the Polish Army 
was sliced to bits in September 1939 and the British and 
French Armies likewise cut to pieces in the spring of 1940, 
The mass use of high-speed tanks with the codrdinated 
service of the airplane to clear out artillery operating by 
indirect fire proved devastating. Many of us who were 
watching the development of the war maps of France from 
day to day in the spring of 1940 prayed that the French 
Army might produce at least 500 powered vehicles, each 
with a’75-mm. rapid-firing gun, to meet those long spear- 
heads of tanks, cut them off, and destroy them. 

But the French had very few pieces of such artillery. The 
3ritish and we had practically none. Furthermore, the tanks 
that were available were more than faulty and were not the 
essentially mobile pieces of artillery with the power needed 
to cut the German tank spearheads and destroy the tank 
units. It is said that General de Gaulle, in charge of a di- 
vision of modern tanks, made excellent progress but, finding 
that he was not supported with supplies of gasoline and 
ammunition, finally had to cease his advance just when he 
was beginning to have some success. Here was a case of the 
effect of the failure of both morale and supply on what little 
protection the French had. 


ONE can now look back to the spring and summer of 1940 
and remember that the combinations of the masses of Ger- 
man high-speed tanks and the Stuka dive bomber gave us all 
the shivers. British and American Ordnance men worked 
like mad to try to retrieve lost time. We did not have the 
advantage of the long and laborious research and develop- 
ment that had gone on in the German Army. We produced 
the M3 (General Grant) tank of about thirty tons, with a 
short 75-mm. cannon in a sponson on the right side with only 
fifteen degrees traverse and a 37-mm. cannon in a turret 
on the top. As a power plant, it was beautifully designed; 
but as a piece of mobile artillery adequate for needs, it was 
mediocre. 

Had the German Army been prepared to transport half a 
million men across the Channel and to put into Britain a 
thousand tanks,and all its air power in the summer of 1940, 
history would now present a far different picture. Germany 
was not so prepared, however, and although France was de- 
feated primarily by its own defeatists, there was given to 
Britain, America, and Russia time to survey what the Ger- 
mans had done in Poland and France and to plan accord- 
ingly. 

It has long been appreciated by the strategists and tac- 
ticians of all armies, that little or nothing more can be done 
in protecting the foot soldier against machine-gun and rifle 
fire. He cannot be expected to clear out centers of resistance 
with his own rifle fire or hand grenades. He cannot ade- 
quately meet masses of artillery operating by indirect fire. 
Therefore, unless he were to be deprived of the device that ' 
had been developed to run interference for him, break down 
resistance, and exploit the element of surprise, the tank 
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would have to keep pace with all antitank devices. Because, 
to go back to our previous observation, the greatest amount 
of human ingenuity would be applied in trying to devise a 
defense against the tank. 

In June 1941 the German Army pounced upon Russia. 
The Russian Army was sliced into bits, just as the Polish 
and the French and British Armies had been. The advance 
was terrifying, both in speed and in extent. The actual 
loss of the Russian armies in men and matériel and the loss 
to Russia of manufacturing centers and cities is probably 
beyond our comprehension. We may have to wait a long 

) 


time for an accurate report. It was probably the superb morale 


of the Russian fighting 







there would not have been any Tunisian campaign. It must 
not be thought that it was the fault of the antitank guns 
nor of the Mark 4 tanks that Montgomery did not com- 
pletely destroy Rommel’s army before it reached Tunisia. 
Rains and the desert probably made the German withdrawal 
possible. 

It should be clear that we were witnessing alarming 
signs that the tank, which started as a puny weapon in 
the first World War and became such a powerfully de- 
structive engine in the second, was beginning to show 
unmistakable signs of limits of development. There are 
many features of a tank which, if not capable of expansion, 

definitely limit the pos 











for his home that re- % 4 sibilities of that device. 
tarded the advance of Ee The capacity of the 
the German armies, K-23 ai 7 a earth, particularly soft 
een £ S) ¢ ~—+¢ - ° + ° 
however ably assisted “Bg $ f , mh ns airy, earth, to sustain weight 
. o: » ni | * 4 } ar . s 

by their tanks and = ee 7A “dbl uf oa hi wie ¢ per square foot of area, 
é ,¢ . fi, » if ° 

planes, so that by we ee megan me ot AMIE Calne imposes very severe 
Christmas 1941 the ° Sf ee 62h limitations on the total 

i > 


Germans had not been 
able to take Leningrad, 
Moscow, or Odessa. 
During all this bitter 
summer and autumn, 
the Russians, fighting 
hand to hand, were 
learning how to de- 
stroy German tanks. 
They were learning 
that such close hand-to-hand fighting was effective. Bottles 
of gasoline thrown at the tanks, exploding when they struck, 
were very effective devices. The tank has almost no protection 
against fire, because vast quantities of air must be sucked into 
it for the crew and the engines; hence fire is a deadly 
weapon. The Russians were learning, likewise, that no tank 
can be fully protected on the front, sides, top, and rear. If 
adequately protected everywhere against artillery fire, the 
tank would be so heavy that it would be a useless device. 
Therefore, unlimited advantage cannot be taken of the third 
element of the science of warfare (protection) to save this de- 
vice in order that it may run interference for the infantry. 
Only somewhat over a year ago, we saw the German Army 
lure some 300 British tanks into a trap at Tobruk and de- 
stroy them with 88-mm. antiaircraft guns planted on the 
two sides of the trap. The Germans themselves were demon- 
strating that the war engine they had used with such deva- 
stating effect could be destroyed rather easily once within 
artillery range. Any army which has several hundred old anti- 
aircraft guns of from three inches up, preferably mounted 
on self-propelled vehicles so that they may maneuver quickly, 
can probably destroy all the tanks that can be brought 
against them. We Americans hastily devised an antitank 
device by combining the M3 tank chassis and the 105-mm. 
howitzer with a certain amount of armor protection. Here 
was a self-propelled artillery piece simliar to those we had de- 
signed almost twenty years ago. It has proved very effective. 
With this and the Mark 4 (General Sherman) tank, with 
a longer 3-inch gun in a turret with 360-degree traverse, 
General Montgomery was admirably fitted to meet all the 
tanks Marshal Rommel could send against him. Had it 
not been for ‘the desert, which is an almost unconquerable 
thing, Montgomery probably would have rounded up all 
Rommel’s forces long before he got back to Bengasi, and 








weight that any piece 
of equipment may at- 
tain, for a prohibitive 
area of caterpillar-type 
— — tracks may be required 
ho to give the flotation 
— necessary for mobility. 

The power that must 
be placed in a tank 
to produce the neces 
sary speed cannot be expanded indefinitely. The ‘armor 
that must be put on it to protect it adequately for its ab- 
solutely essential use has a limit. The firepower of its can- 
non and heavy machine guns is definitely limited. If and 
when the tank begins to reach its limit in these four cate- 
gories—bearing pressure on the earth, power to drive it, 
armor to protect it, and firepower for destruction—one must 
then of necessity begin to think of other means of accom- 
plishing the purpose for which this particular mechanism 
was designed. And the end or purpose of this contact artillery 
is to run interference for the infantry and, in high-speed war- 
fare, to spread out after a break-through, cut lines of com- 
munication, and take the enemy in the rear so quickly as to 
produce disconcertion and confusion in large units, as we 
saw repeatedly in the campaigns in Poland, Belgium, and 
France, as well as in the Balkans and in Russia. 


WE shall know eventually just how many tanks the Ger- 
mans assembled in the region of Orel and Kursk for an 
attempted break-through in the direction of Moscow in 
June 1943. It is certain that they depended upon these tanks 
as in the previous two years’ campaign to breach the Rus- 
sian lines, cut their communications, and permit the arm- 
ored cars and the infantry to get through. Neither they 
nor any one else has yet invented another method of accom- 
plishing all this. A part of the assault may be accomplished 
by a devastating bombardment of the defenses to pulverize 
all means of resistance on a certain sector, but the break- 
through must then be accomplished by power vehicles carry- 
ing troops, firepower, and defense. 

Inasmuch as initial surprise is the prime element in such 
an offensive, the forward movement of the great mass of 
tanks was not preceded by the formidable artillery bom- 
bardment that was the rule in the first World War. But the 
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Russian intelligence service was of such character as to 
obtain a fairly good picture of the German intention both 
as to the time and the exact place of the offensive. As a con- 
sequence, the Russians had taken every precaution possible 
to meet this tank assault. They had available bottles of 
gasoline with detonators, the newly developed American 
rocket gun, 37-mm. high-velocity antitank guns, and their 
own artillery of various calibers. The largest caliber used 
for antitank service was probably no greater than 105 mm. 
Practically all antitank work must be by direct fire, because 
the tank is a moving target. The only thing that can be 
accomplished with longer-range indirect-fire cannon is to 
tear up the roads and so slow up a tank assault that the 
smaller artillery can get at its targets more easily as the 
tanks move more slowly through the fields or over -soft 
ground. 


IT must be appreciated in considering the fate of the tank, 
that the Russians have chosen to use methods so heroic that 
many may question if those methods will be used by others. 
Under desperate circumstances, however, it must always be 
assumed that any group of men, particularly German troops 
against which we may find our own troops battling in 
France and in Germany itself before long, will employ the 
most heroic methods. By these we refer to the practice of lying 
in the fields or beside the roads as though dead and per- 
mitting tanks to come abreast, jumping to the feet and 
throwing bottles of gasoline against the sides of the tanks 
from distances no greater than thirty or forty feet. Likewise, 
in the recent German tank assault on the Russian lines, a 
Russian antitank-gun officer commanding 37-mm. gun bat- 
teries said that a very close study had been made of the 
largest German tank, the 62-ton “Tiger,” to find its vulner- 
able points and that four had been found. One of them 
was near the fuel supply. He said he had placed his guns on 
the sides of the roads no farther than 200 feet from the road 
itself. At this distance, of course, 37-mm. projectiles can 
pierce a considerable thickness of armor, and if there are 
known vulnerable places in the tank, as there will always be, 
no tank could be expected to withstand this fire. He men- 
tioned that he had destroyed fifteen tanks in one day with 
these 37-mm. guns at such close ranges and that seven of 
them had been the supertanks with which the Germans had 
hoped to pierce the Russian lines. 

We may conclude then that the 3,000 German tanks de- 
stroyed by the Russians in a period of two weeks, thereby 
breaking the German offensive, were destroyed through 
the use of gasoline, rocket projectiles, close-range fire of 
37-mm. guns, longer-range fire of their 50- and 75-mm. guns 
and 105-mm. howitzers. Probably the ranges were no greater 
than a few thousand yards at most and may have averaged 
less than a thousand yards. This emphasizes the close-combat 
character of the tank. If it cannot come to grips with the 
enemy infantry, it is a relatively useless device. And if the 
enemy is willing to use the heroic methods employed by the 
Russians, then the same slaughter may be expected on any 
battle front. 

It is seldom in history that more convincing answers to cer- 
tain academic arguments have been provided than have been 
furnished in this war. Historians, biologists, warriors have 
argued endlessly, but none has ever succeeded in convincing 
his colleagues that nations would proceed as brutally as 
have Germany and Japan. None could produce any con- 
vincing arguments as to the depravity to which men might 


sink in their mad lust to rule the world. This world War 
has produced such irrefutable answers that no one need dis. 
cuss the question any more. In addition to this, we have had 
convincing demonstrations of the employment of the elemen, 
of terror and the extent to which people can be subjugated 
by the process of terrorizing them. In the field of instry. 
ments also we have had such convincing demonstrations that 
again the academic arguments are swept aside. 


Wit! IOUT question, wars will continue to the end of time 
for the simple reason that the human being is about the most 
unbalanced creature that has ever been on the earth. As we 
look forward to future wars we can see that the defenseless. 
ness of the human body will always make foot troops or in- 
fantry particularly vulnerable to the machine gun. We will 
not armor the man as we did centuries ago, because he can- 
not proceed with such a weight on him; his helmet and his 
shoes will continue to be his principal protection against 
certain punishment. We shall therefore need something to 
clear out the obstacles before him if he is to get forward 
and occupy hostile territory. 

We had an excellent demonstration on the island of 
Pantelleria that by aérial bombardment we can so destroy 
the defenses on a small target as to render it incapable of 
further resistance. But it is doubtful if any air force could 
accomplish the same against an island the size of Sicily 
or a country the size of Italy. In such cases, men must finally 
come in with artillery, with something that will accomplish 
the purposes of the tank, and clear out small and large bodies 
of defending troops before the country can be considered 
subjugated. 

This brings us to the question with which we started. We 
have practically reached the limit in the weight and speed of 
tanks, in the driving power we can put into them, in the 
firepower we can give them, and the armor we can put on 
them. Yet we have seen this device, destroyed in appalling 
fashion in a period of only two weeks in the 1943 German 
offensive against Russia. It must be admitted also that as a 
consequence of this slaughter of tanks, the German offensive 
was broken. 

The question then is, What follows the tank? The Rus- 
sians, the Germans, the British, and we know how to destroy 
tanks in great numbers and quickly enough to break a great 
offensive. We come thereby to the realization of the point 
already made, that probably never will human ingenuity 
be capable of devising anything that further human ingenuity 
cannot defeat. Having defeated the tank, how shall we com- 
pensate for a very vulnerable human body that cannot be 
armored against the machine gun, hand grenades, shrapnel 
balls, or shell fragments? 


Eprror’s Nore.—Maj. Gen. C. L. Scott, Commanding the 
Armored Force Replacement Training Center, Fort Knox, 
Ky., in an article entitled “Our Tanks Meet the Test,” in the 
January-February 1943 issue of ARmy Orpnance (Vol. XXIV, 
No. 136, p. 67) wrote as follows: “The German 88-mm. gun 
is simply a large-caliber, high-velocity, combination antiair- 
craft-antitank gun which will knock out, at ranges up to 
3,000 yards, any light or medium tank which we, the British, 
the Germans, or the Japanese can produce. . . . However, this 
weapon, after all, is merely an artillery piece and can be 
neutralized and destroyed by counterbattery fire and by ma- 
chine-gun, infantry, and air attacks. To fight it with these 
means and not with tanks is simply sound tactics.” 

















Antiaircraft Artillery 




















THE effectiveness of America’s antiaircraft artillery was 
conclusively demonstrated in the North African campaign 
during which over 500 Axis planes were shot down, while 
similar records have been made in the other theaters in which 
our troops are engaged. While less glamorous and less pub- 
licized than some other components of our Army, the anti- 


aircraft artillery is today playing a most important part in 


the protection of American troops and the destruction of 
hostile air power. 

The debacle at Hickam Field, Hawaii, and at Clark and 
Nichols Fields in the Philippines where the Japanese de- 
stroyed almost every American plane on the ground, made 
it clear that adequate antiaircraft defense of airdromes as 
well as the protection of our forces in the field was a pressing 
necessity. The problems imposed by time and space are of 
such magnitude that friendly air power, unless greatly 
superior to the enemy's, cannot possibly do the job alone. 
Because of the recognition of the need for positive protection 
from the ground against enemy air attack, our antiaircraft 
strength has been increased tremendously during the past 
nineteen months, and this expansion is still continuing. 

Antiaircraft artillerymen and antiaircraft artillery units are 
trained within the Antiaircraft Command of the Army 
Ground Forces. Since the activation of the Command in 1942 
several hundred thousand antiaircraft troops have passed 


through its training centers or are now being trained therein. 


The latter group includes more antiaircraftsmen than there 


89 


were troops in our entire Army a few years ago. Training 
facilities include eleven centers located throughout the United 
States, two service schools, and two service boards. 


When the 


regiments here and in our overseas possessions were equipped 


Germans invaded Europe, our few antiaircraft 


with 3-inch antiaircraft guns and with caliber .30 and .50 


machine guns on pedestal mounts that limited them to an 





elevation of only sixty-seven degrees. Today, however, our 


troops are armed with a variety of antiaircraft guns equaling 
and usually surpassing any similar enemy weapons. 

The caliber .50 machine gun is now installed on single 
and multiple mounts that permit firing up to go degrees 
elevati.u. This gun fires about 800 rounds a minute at a 
velocity of approximately 2,800 feet a second and uses tracer, 
armor-piercing, and incendiary bullets against low-flying air 
craft. The 37-mm. antiaircraft gun and the 40-mm. weapon 
automatic 


which has largely replaced both are rapid-fire, 


weapons which hurl a high-explosive shell against low- and 
medium-flying aircraft. The 3-inch gun, formerly our stand 
ard heavy antiaircraft weapon, has now been supplanted by 
the powerful go-mm. gun mounted on a single-axle, dual 
wheel carriage. It fires fixed and individually loaded ammuni 
tion at a rate of 120 rounds a minute. High-powered search 
lights, sound detectors, and delicate fire-control instruments 
are used with our antiaircraft guns to insure that their built-in 


deadliness has its greatest effect upon the enemy. (Illustra 


tions on these pages are from Signal Corps photographs.) 
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The Caliber .50 Machine Gun 
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The water-cooled caliber .50 antiaircraft machine gun shown above is firing against an aérial target over the desert. This 
gun, like all our modern antiaircraft weapons, may also be used against hostile ground targets. Below are twin air-cooled 
caliber .50 antiaircraft machine guns shown in action somewhere in New Guinea. Note the protective armor-plate shield. 
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The 37-mm. Antiaircraft Gun 


The 37-mm. antiaircraft gun was our first modern rapid-fire automatic weapon using a high-explosive projectile against 
airplanes and it has proved very deadly in battle tests. Mounted on a mobile carriage, as shown above, the gun can be 
towed at high road speeds and emplaced quickly by raising the wheels and dropping the outriggers, as shown below. 
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The 40-mm. Gun and Its Director 


The 40-mm. gun is mounted on a 4-wheeled mobile carriage and is spring-balanced to enable it to be put into action 
quickly. It may be used against both ground and air targets as shown in these illustrations. Fixed ammunition is 
fed to the gun in 4-round clips, and the weapon is operated manually or with a director as illustrated below. 
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The 3-inch—Our Former Standard Heavy Gun 


The 3-inch gun shown on this page was our standard heavy antiaircraft weapon for a number of years and is an 
effective and efficient weapon at the range for which it was designed. However, since it was unable to defeat the 
modern fast-flying high-altitude precision bomber it has been replaced with the go-mm. gun for high-altitude fire. 
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A New Standard Heavy Gun—The 90-mm. 


The 90-mm. antiaircraft gun is mounted on a single-axle, dual-wheel carriage and is a highly mobile, high-velocity 
weapon. It fires fixed, individually loaded ammunition and s directed either manually or by remote control. The gun 
crew, above, is placing the gun in position and detaching the wheels, while below a battery is getting ready to fire. 
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—An Effective Antiaircraft-Antitank Weapon 
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at their stations. This weapon may be used also against ground targets as shown below and has proved a more powerful 
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weapon against armored vehicles than the well-known German 88-mm. gun. Note the size of the shell in the lower picture. 
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The illustration above shows a permanent-type emplacement of the 90-mm. gun with the gun crew and ammunition passers 
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Antiaircraft Searchlight and Fire Controls 


Equipment used for detecting planes at night is shown above From left to right are the sound detector, control station, 
800,000,000-candlepower searchlight, and power plant. Distances between units normally are greater. Below is shown 
an armored director which mechanically calculates all data necessary for pointing the gun and setting the shell fuze. 
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Augusta Arsenal 





One Hundred and Fifty Years of Ordnance Service 


HE establishment known as Augusta Arsenal was origi- 

nally situated on the Savannah River two miles above 
what was then the city of Augusta. The reservation consisted 
of approximately 49 acres which had been purchased by the 
Government in 1816 at a cost of about $3,350. The first 
arsenal was garrisoned by a detachment of thirty enlisted 
men, two lieutenants, and a surgeon and was commanded 
by Capt. M. M. Payne of the Corps of Artillery. 

In 1820, the entire personnel, with the exception of the 
commanding officer, was wiped out by an epidemic of 
“swamp fever.” Captain Payne, who had been removed to 
“Bellvue,” the site of the present arsenal, miraculously re- 
covered. His recovery led to the belief that the higher altitude, 
because of its more healthful aspects, was more desirable for 
the military garrison. Accordingly, on November 9, 1826, 
the 72-acre tract on which the Augusta Arsenal is now 
situated was purchased by the Government from Freeman 
Walker for $6,000. 

Construction of buildings on the new site began in 1827. 
These buildings, for which $49,900 had been appropriated, 
consisted of two sets of officers’ quarters, an enlisted-men’s 
barracks, and a storehouse building—all of which are now 
standing, in good condition, and in daily use. The buildings 
were connected by a loopholed wall “for the purpose of 
security.” A gun shed and a blacksmith and armorer’s shop 
were added a little later inside the walls of the quadrangle. 

Although the arsenal, according to War Department 
records, was first established in 1816 as “Augusta Arsenal,” 
it was President George Washington who, in a letter dated 
March 9, 1793, signed by Henry Knox, then Secretary of 
War, and addressed to George Mathews, the seventeenth 
Governor of Georgia (which letter is now in the archives 
of the state of Georgia), established “a Federal arsenal at 
Augusta.” Application for the establishment of the arsenal, 
the letter indicates, had been sought from President Wash- 
ington by several of the delegates to the National Congress to 
“make provisional arrangement for the calling out of the 
militia of the neighboring states on the apprehension of 
danger from the Cherokees. . . . The President of the United 
States, desirous as far as may be to avert any apprehensions 
which might arise . . . has directed . . . a small magazine 
at Augusta of one thousand stand of arms and proportionable 
quantity of ammunition . . . for the interest of the United 
States.” 


Prior to the establishment of the arsenal at Augusta 
by President Washington, the place had been known as 
“Fort Augusta,” where a garrison was stationed. It had been 
established in 1735 by the trustees of the infant colony of 
Georgia and was at that time located on the Savannah River 
in the city of Augusta proper, where St. Paul’s Episcopal 
Church now stands. For a short period during the Revolu- 
tionary War, the fort was known as “Fort Cornwallis.” 
From the year 1828 it is recorded that Augusta Arsenal 





Colonel Lavin is the Commanding Officer of Augusta Arsenal. 


Col. Gregory S. Lavin 











undertook the repair of small arms for the entire south- 
eastern section of the United States in addition to serving as 
a fortification for the city of Augusta and the surrounding 
territory. The arsenal also served as a supply point where 
unserviceable ordnance material was “turned in to store and 
new arms furnished in their stead.” 

Throughout the “nullification troubles,” the Seminole and 
other Indian wars, Augusta Arsenal rendered valuable assist- 
ance in the’ defense of the United States in maintaining and 
repairing arms, in manufacturing and supplying ammuni- 
tion, and supplying needed ordnance materials to troops in 
Florida, Georgia, South Carolina, North Carolina, Virginia, 
and the entire Southeast. 

According to the trends of the times, Augusta alternately 
contracted and expanded. Additional buildings were erected 
and additional personnel employed. In 1860, by orders of 
John D. Floyd, Secretary of War, 22,000 muskets and rifles 
had been sent to Augusta Arsenal in pursuance of his policy 
to “fill the Southern arsenals with large quantities of arms 
and ammunitions.” Also in October of the same year, Com- 
pany “E” of the 2nd Artillery, under the command of 
Capt. Arnold Elzey, was assigned to the arsenal. The 
strength of the company was one captain, one lieutenant, and 
eighty-two enlisted men. 


DURING the period of the War Between the States, 
Augusta Arsenal was greatly expanded. A large brick build- 
ing was erected, part of which was used as a hospital, part 
as a storehouse, and the remainder divided into a black- 
smith’s shop, a tin shop, and a harness and equipment 
department for field artillery. Paper cartridges were also 
manufactured in the building from time to time. This build- 
ing is now known as the general shop building. It has been 
enlarged and modernized, completely equipped, and is now 
one of the most up-to-date shops in the Ordnance Depart- 
ment. During the Civil War, several other buildings were 
erected for the manufacture of cartridges, fixed ammunition, 
signal rockets, fuzes, primers, grenades, nitric-acid fulmi- 
nates, and percussion caps. 

A chemist was employed, for the local and surrounding 
territory was found to yield necessary materials to produce 
in abundance various chemicals for the manufacture of 
munitions. Machinery and foundry equipment which were 
capable of using the water power of the Augusta canal were 
purchased by the Confederate Government. The canal was 
considered to be a major engineering feat at the time and 
supplied dependable and sufficient water power. Air and 
cupola furnaces were added to the foundry, and the machine- 
shop plant was enlarged. An extensive and complete gun- 
carriage factory and a powder-box manufactory were estab- 
lished together with several buildings for the preparation of 
small arms and similar items. The powder works was built 
during this year on the site of the old arsenal on the Sa- 
vannah River. 

This powder works was at the time the second largest in 
the world, and its buildings extended two miles along the 












98 ARMY ORDNANCE 


Vor. XXVI, No. 142 
i 





banks of the Augusta canal. Two hundred and twenty acres 
of land had been purchased adjacent to the old arsenal site 
and storehouse buildings of substantial structure erected of 
brick and granite at intervals of a thousand feet to insure 
safety in the event of explosions. Thus, Augusta Arsenal 
expanded to become a veritable fortification of the city of 
Augusta. It comprised a chain of works, beginning at the 
Savannah River east of the eastern boundary of the city and 
extending crescentlike around the town to the powder 
works on the western boundary. There were ten earth forts, 
and an inner line of defenses extended in the “commons” 
or between what are now Gwinnett and Fenwick Streets on 
the south side of the city. Augusta Arsenal had no man- 
power shortage during the crucial years of the Civil War. 
It proved that it was capable of manufacturing, repairing, 
maintaining, and supplying all types of ordnance material, 
including ammunition, in large quantities for the Southern 
sector. It further proved the value of its strategic location in 
regard to transportation facilities. It is recorded that between 
twenty-five and thirty thousand pounds of powder were 
turned out from the gunpowder mill in a single day. Among 
other items of manufacture were 12-pounder Napoleon guns, 
carriages, shot and shell, hand grenades, battery wagons, 
caissons, canteens, sensitive tubes, friction primers, signal 
rockets, etc. 

As a memorial of the days of the Civil War, four brass 
cannon which were made from the church bells of New 
Orleans, Charleston, and other Southern cities now stand 
near the officers’ quarters and the headquarters building at 
Augusta Arsenal. These cannon were originally presented 
to Sample’s Battery, later captured by the Federals, and after 
the war were sent to Augusta Arsenal for decorative pur- 
poses. An interesting sidelight of the defense of Augusta is 
contained in the statement that the Savannah River was 
“protected against enemy vessels by submarine torpedoes 
placed at Shell Bluff.” 

Records of arsenal operations after the middle of 1862 
and until the close of the Civil War are scant. In May 1865, 
the arsenal was surrendered to Brig. Gen. Emory Upton, 
U. S. Army, and United States troops were again stationed at 
the arsenal which had once more become an Ordnance 
Department station. Through the long, lean years of the 
Reconstruction period, the arsenal remained a much-loved 
and highly important institution of this section. Gradually 
the personnel was decreased until but a skeleton force re- 
mained. 


THE Spanish-American conflict again emphasized Augusta 
Arsenal’s ability to render valuable assistance to troops, and 
from the early part of the present century there has been a 
steady gain in equipment and facilities as well as in trained 
personnel with a resulting expansion of activity. The arsenal 
manufactured large quantities of cavalry equipment, sea- 
coast targets, etc., and served what was then known as the 
South Atlantic District. 

The outbreak of World War I found Augusta Arsenal 
well stabilized and efficient. Activity was rapidly increased, 
new departments were set up in the shops, and an additional 
thirty-three acres of land were leased at the Harrisonville 
Yards on the Georgia Railroad where warehouse buildings 
were constructed and the Augusta Ordnance Depot Annex 
of the arsenal was established. Additional machinery and 
equipment were installed in the shops, a large corps of expert 
machinists was employed, and the supply of equipment to 


troops was expanded. A thoroughly efficient foundry was jp 
constant operation, and it is estimated that approximately 
500 pounds of brass castings were manufactured daily ag 
well as a quantity of white metal which was fashioned jnto 
range drums used in connection with seacoast artillery, 


SITUATED in the heart of a leading lumber and textile 
district, the arsenal was well suited for the manufacture of 
targets and target material, and its easy accessibility to metal 
working industries made it a strategic point for the many. 
facture of castings. After the Armistice, the arsenal, like al] 
other establishments throughout the country, suffered q 
reduction of force and activity, until, during the period of 
“disarmament” and “economy,” its personnel again became a 
skeleton force “to keep alive a knowledge of the procedure 
of maintenance, repair, and overhaul of ordnance matérie]” 
and to serve the field in the Fourth Corps Area. 

The national “relief” agencies, WPA, etc., contributed to 
the modernization of Augusta Arsenal by paving roadways, 
remodeling, painting, and otherwise improving buildings at 
both the arsenal proper and the Augusta Ordnance Depot, 
located three miles distant on the tracks of the Georgia 
Railroad. 

The optical shop, which had been established shortly after 
the close of World War I, became a most important function 
of the arsenal, and the small force employed for this highly 
scientific work became efficient and well trained. 

In the early part of 1942, additional warehouses and shop 
buildings were erected on the 70-acre plot which constitutes 
the arsenal proper. A new optical building was erected and 
the force in that shop expanded from a mere handful to 
approximately 150 employees. It became a training center for 
optical and instrument repairmen from all sections of the 
country, at the same time accomplishing repair, modifi- 
cation, overhaul, and maintenance of all types of optical and 
fire-control instruments for the using services. Women and 
physically handicapped persons were employed and trained 
with signal success. In all departments of the arsenal expan- 
sion was rapid and efficient, and the increased mission of the 
arsenal was accomplished with speed. In many departments, 
operations were carried on twenty-four hours a day. 

At the present time, both the arsenal and the depot annex 
are fulfilling a strategic and important mission in the service 
of supply. The optical department is one of several out- 
standing functions of the arsenal, and its small-arms repair 
section, machine-gun shop, general machine shops, carpenter 
shop, flag and leather shop, forge shop, receiving and issuing 
storehouses, etc., are well equipped and modern in every 
respect and are capable of performing assigned orders effi- 
ciently and expeditiously to serve well the needs of our 
modern Army in World War II. 


Epitor’s Notre.—For further information on the Ordnance 
establishments, readers are referred to “Mechanized Ammv- 
nition Manufacture” (Picatinny Arsenal), by Col. William 
E. Larned, in the May-June 1943 issue of ARMy OrDNANCE 
(Vol. XXIV, No. 138, p. 504); “Ordnance Pacemakers” 
(short histories of Frankford, Picatinny, Rock Island, Water- 
town, and Watervliet Arsenals, Springfield Armory, and 
Aberdeen, Erie, and Jefferson Proving Grounds) in_ the 
November-December 1942 issue (Vol. XXIII, No. 135, p. 
505); “New Guns for America” (Watervliet Arsenal), by 
Brig. Gen, A. G, Gillespie, in the November-December 1942 
issue (Vol. XXIII, No. 135, p. 475). 
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Civilian Automotive Advisors 


Motor Specialists Aid the Army’s Maintenance Training Program 
James A. Bell , 


T was late in the afternoon one December day at Fort 
| Riley, Kans., as the Ordnance officer of the 9th Armored 
Division gathered a group of fifteen civilian automotive 
advisors around him. The division possessed a few cavalry 
stables but no classrooms, no instructional equipment, not 
even a detailed maintenance-training plan. The Ordnance 
officer knew that, and he asked the fifteen civilian advisors 
to help set up a school within one month to begin turning 
out second-echelon automotive mechanics from green troops. 
The advisors came through for the division—right on the 
deadline. And that’s the sort of problem the Army’s 1,800 
civilian automotive advisors have been solving in divisions 
and units all over the country for the past year and a half. 

The advisors were hired early in 1942 to bolster the Army’s 
huge training program for drivers and mechanics in the 
units. The first indication that the Army might have to call 
for help in maintenance training came in the 1941 Louisiana 
maneuvers. When those serious games were over, the staffs 
leaned back and looked at the results. They noted the higher 
echelons of maintenance were overburdened because of the 
lack of first- and second-echelon maintenance. A committee 
of motor and transportation specialists were working under 
G-4, War Department General Staff, during these maneuvers 
looking for a way to cut down the serious vehicle losses, and 
they pointed to the lack of training as the big reason for 
weak organizational maintenance. 

It was understandable, for in those days our war machine 
had only recently shifted into high, and in that acceleration 
the time for training was cut down until it was spread gasket- 
thin. What suffered most through this reduced training 
program was, of course, the maintenance of Army vehicles. 
Lack of preventive maintenance became the grim vehicle 
reaper. Many repairs within the scope of the organizational 
mechanic were being sent on to higher echelons because 
drivers and mechanics simply didn’t know better. Training 
was the solution. Who could do this training job better, the 
War Department General Staff reasoned, than the few men 
in civilian life who had made a career of maintenance as 
service managers for commercial fleets, as service engineers 
for bus companies, as service managers, and as specialist 
mechanics. 

Since the majority of these men were draft exempt, the 
General Staff recommended that they be hired under Civil 
Service. As an experiment, the first group of civilian auto- 
motive advisors put down their luggage at Camp Edwards, 
Mass., on February 26, 1942, to begin work with the 26th 
Infantry Division. They were a strange group that day who 
gingerly approached a tank, adjusted their bifocals, and 
wondered which end of the vehicle had the hood! 

But it wasn’t long before the effect these specialists had on 
maintenance was felt in the division, and the Army took 
the cue from that test. It was an indication of how main- 
tenance standards could be improved in all divisions. The 
civilian automotive advisor program was off to a galloping 


—_— 





R Mr Bell is chief of the Civilian Automotive Advisor Unit, Maintenance 
ranch, Tank-Automotive Center, Detroit, Mich. 


start. Immediately, with the help of the Civil Service Com- 
mission, the Army set out to obtain the cream of industry’s 
maintenance brains. Eighteen-hundred of these men who 
met the stiff standards of Civil Service were put on the 
Army pay roll. The selectees were grouped by the Com- 
mission into several salary grades depending on whether 
they had 6, 7, 9, 10, or 11 years of experience, on their educa- 
tion, and other factors. The highest group were called Chief 
Automotive Advisors—CAF-13 (CAF is the formal job 
grouping used by the Commission for all clerical, adminis- 
trative, and fiscal employees). Other titles were: Head Auto- 
nsotive Advisor—CAF-12; Principal Automotive Advisor— 
CAF-11; General Automotive Advisor—CAF-9; Associate 
Automotive Advisor (spare parts) —CAF-8; Junior Auto- 
motive advisor (spare parts)—CAF-7. 


DIRECTION of the program was now centralized in the 
Ordnance Department's Civilian Automotive Advisor Unit— 
a part of the preventive-maintenance section, Maintenance 
Branch, Tank-Automotive Center, Detroit. Divisions in the 
field needed the advisors urgently, and they got them im- 
mediately—in most cases, fresh from civilian life. Here again 
the bugaboo of “lack of training” rose up. This time the 
training involved the advisors. They needed more informa- 
tion about their job with the Army. Here they were assist- 
ing and advising military personnel and yet were not sure 
of the military policy on maintenance. Advisors needed to 
know about the echelons of maintenance, about the charac- 
teristics of combat vehicles, about the official publications for 
use in training, about Army organization, and about the 
most efficient ways to instruct. 

The Civilian Automotive Advisor Unit asked that a special 
one-week indoctrination course for advisors be given at the 
automotive schools at Holabird Ordnance Depot, Atlanta 
Ordnance Depot, Fort Crook Ordnance Depot, Stockton 
Ordnance Depot, and San Antonio Ordnance Center. Army 
Ground Forces and Army Air Forces saw eye to eye with 
the Ordnance Department, so each week a different group 
of advisors were given leave from their units and assigned 
to the schools. Just a few at a time were sent so the unit’s 
advisor strength would not be weakened too much. In some 
units the Ordnance officer and the motor officers went along 
and carried schoolbooks right with the advisors. The officers 
also benefited by learning about the advisor program and 
how they could use the men more effectively. Both advisors 
and officers usually completed the course with new under- 
standing and appreciation for each other’s jobs. 

Let’s go along with a group of advisors, now fully indoc- 
trinated and ready for action, to see just how they mesh with 
military personnel in an Infantry division. The official table 
of allotment (Fig. 1) shows only the maximum number of 
advisors units may have and what grade they must be. In 
the Infantry division the team has twelve advisors who came 
to the division at the request of the division commander to 
the commanding general of the service command. (Re- 
cently, a cadre of two advisors is being assigned to each 
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cover needs of each unit.) 


shop per separate regiment or battalion. 





(These allotments are made to cover funds for payment of personnel. Selection of men should be made to 


a. This allotment to be drawn against as needed for corps or army units on the basis of one CAF-11 or 
CAF-9 per separate battalion or regiment plus necessary overhead. Upon request to The Adjutant General 
through channels, changes in present allotments may be made. 

b. Requests will be submitted to The Adjutant General by the commanding general for the necessary 
aliotments. Requests will be based upon use of one CAF-11 or CAF-9 as instructor with each second-echelon 


-—(Adjutant General Directive—AG 210.61 Gen. Staff (6-9-42) MT-D-PS-M) 








Fic. 1. OrricrAL TABLE OF ALLOTMENT OF AUTOMOTIVE Apvisors BY UNITs 


newly activated division. The cadre later assists the Ordnance 
officer in filling out his complete advisor team.) 

The lone CAF-12, head automotive advisor for the divi- 
sion, works right along with the division Ordnance officer 
(see Fig. 2). It is the logical place for the head advisor since 
the Ordnance officer supervises training for maintenance in 
all echelons. Nine of the other advisors are usually placed 
with the Infantry regiments, the Field Artillery battalions, 
and the separate companies (Fig. 2). The remaining two 
advisors work with the military personnel in the Ordnance 
light-maintenance company. One is a general automotive ad- 
visor who assists the officer in charge of the automotive 
platoon with the third-echelon work of the division. The 
other is a junior automotive advisor (spare parts) who assists 
the officer in charge of the supply platoon in setting up the 
parts system for the division. 

In each of those cases the advisors sleep and eat with the 
officers of their unit, as well as work with them. The head 
advisor, in working with the division Ordnance officer, is in 
a good spot to coérdinate and direct the division’s advisor 
program. One way he codrdinates the program is by holding 
regular advisor meetings to keep all the advisors informed 
of new publications, policies, and directives, to thrash out 
any training problems the advisors have, to correct any 


maintenance deficiencies reported, and so on. As assistant to 
the Ordnance officer, he often is authorized to observe how 
maintenance and maintenance training are being carried out 
in the division. While the head advisor helps form the 
maintenance-training policy, in conjunction with the division 
Ordnance officer and G-3, the advisors in the division’s units 
carry it out. The principal automotive advisor in one of the 
Infantry regiments, for example, does the actual training of 
the troops in line with the approved plan. 


THAT word “training” is the key word in the list of 
advisor duties. For through his teaching the automotive 
advisor is performing the function for which he was orig- 
inally chosen; namely, to pass on to the men in the Army 
the knowledge he has gained through years and years of 
experience in automotive maintenance. A day’s work by 
this principal advisor with one of the Infantry regiments 
might begin by a conference with the motor officer. The 
officer and the advisor peruse the fistful of requisitions for 
sending vehicles to the Ordnance light-maintenance com- 
pany to see if any of the jobs fit within the limitations of 
second-echelon tools, parts, and personnel. Later in the 
morning, the advisor is scheduled for a get-together with 
the mechanics to go over the procedures for 1,000-mile 
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maintenance using the new work sheets (W.D., A.G.O. 
Form Nos. 461, 462, 463). In the afternoon, the advisor goes 
with the unit on a tactical exercise being given as part of the 
Mobilization Training Program. The advisor studies the 
performance of the drivers and mechanics to see if any 
weak points show themselves under the conditions of the 
exercise. The advisor finishes off the day by cleaning up 
some of his paper work and planning future instruction. 

When the division is ordered to the staging area, the 
advisors pack up their bags. Advisors don’t go overseas— 
they are for use in training only. A Ground Forces ruling 
allows advisors to stay with the unit no longer than a year, 
regardless of how long the training period is. The reason 
for this rule is a serious caution to all advisors: All in- 
struction and advising should place the emphasis on letting 
the troops do the work so that when the soldiers are in the 
combat zone they will be self-reliant in maintenance. Ad- 
visors in the field assure this by keeping in the background 
and by acting as instructors, not mechanics. 

Recently many advisors have been reassigned from units 
activated and sent overseas. They bring accounts of the work 
done in divisions. One division authorized the advisors to 
set up a program which would make every man a driver. 
Their school handled 600 soldiers at one time, and they 
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went a long way toward putting life into their slogan: “The 
Cargo Must Go Through.” In another division, vigilant first- 
echelon maintenance plus the work of advisors resulted in 
only 0.3 per cent deadlined vehicles. 

Reénforcing these examples are the statements of some 
of the Army’s commanders, Lieut. Gen. Lesley J. McNair, 
formerly commanding the Army Ground Forces, in a letter 
to the chief of the Civilian Automotive Advisor Unit, on 
December 29, 1942, stated: “The automotive technicians are 
a new element in our training activities and have made 
marvelous headway in a surprisingly short time. All com- 
manders are- enthusiastic in their praises of these unusual 
men. Their effect on maintenance has been startling. My 
only concern is that units will lean on them too heavily and 
not develop officers and enlisted personnel capable of taking 
over when the technicians pass on to other units.” 

In a letter to Army Motors, February 1943, General Mc- 
Nair wrote: “Civilian automotive technicians have done a 
fine job, and deserve much credit for the improvement [in 
motor maintenance]. In most cases they are being used 
properly—as instructors of military personnel, not foremen, 
executives, nor mechanics. The unit personnel must learn a 
maximum from them during their stay with the unit, and 
become independent of them as soon as possible.” 
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The New 75-mm. Aircraft Cannon 





Field artillery has been given wings with the development of this fast-firing 75-mm. aircraft cannon shown above in- 
stalled in the nose of a North American B-25 Mitchell medium bomber which was redesigned for its new réle. A metal 
nose replaces the bombardier’s glass compartment, and two caliber .50 machine guns also have been added as shown below. 
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The Industry-Ordnance Team 


Success of the Government-Owned, Contractor-Operated Plants 


HEN, in 1940, the Ordnance Department was faced 
with the problem of manufacturing armament to pro- 
vide for the needs of an impending war, it called in the 
representatives of industry for advice and help. It was soon 
apparent that existing facilities in privately owned plants were 
inadequate to provide “enough and on time”—even working 
to full capacity and on a 24-hour basis. The result of these 
conferences was the decision to build Government-owned, 
contractor-operated plants for the necessary ordnance matériel 
to meet the requirements of the Army supply program. 
Illustrative of the problems and success of such manu- 
facturing facilities are the following accounts of the Denver 
and Allegany Ordnance Plants. These accounts are the first 
of a series to be published in ARMy OrpNance on the organi- 
zation, development, facilities, and operation of the “new” 
Ordnance establishments—those Government-owned, contrac- 
tor-operated plants which have come into being to meet the 
armament needs of World War II. The present discussion 
is a most appropriate introduction to the series since it treats 
of the development and operation of two Ordnance plants 
under almost exactly opposite conditions. The Denver Plant 
was planned from its very inception as a modern, mass- 
production small-arms-ammunition facility, embodying all 
the improvements and safety devices that science could pro- 
vide. On the other hand, the Allegany Plant was converted to 
small-arms-ammunition production from a tire manufactory, 
its operations were tailored to meet the restrictions of its lo- 
cation and equipment, and, having served its purpose, it has 
been reconverted to its former use. Both plants fulfilled or 
surpassed their production quotas, and both contributed 
greatly to the victorious record of our troops in this war. 


Denver Ordnance Plant 
Lieut. Col. Seth Wiard 


THE Denver Ordnance Plant, located about seven miles 
west of the city of Denver, Colo., was one of the first new 
small-arms-ammunition plants to be implemented and is one 
of the largest plants in the world devoted solely to the manu- 
facture of caliber .30 ammunition. It is operated by the 
Remington Arms Company, Inc., an industrial manufacturer 
with a history of supplying arms and ammunition for the 
United States in five wars. 

In the fall of 1940, a site board, composed of Remington 
executives and officers from the Office of the Chief of Ord- 
nance, selected for the plant site a large portion of what was 
then the Hayden Ranch. This ranch area, which dated back 
to pioneer days, runs directly to the foothills on the eastern 
side of the Rocky Mountains, and the plant location as 
finally determined embraced about 2,000 acres of this 
property. 

From land which was nothing but picturesque rolling 
pasture where herds of white-faced Hereford cattle roamed, 
a manufacturing plant was built and put into production in 
seven months. There are now more than 200 modern, func- 
tional buildings which resemble schools or sanataria. The 
roof area alone occupies 35 acres. Here there are 7 restau- 


rants, serving 20,000 meals a day, a police force larger than 
that of the city of Denver, a railroad system with more than 
11 miles of track, more than 17 miles of roadway facilities, 
and a hospital with the finest appointments. All this arose 
from farmland in seven months; yet the plant was not hastily 


erected as a temporary installation. 


THE contract drawn between the Ordnance Department 
and the Remington Arms Company was on a cost-plus-a- 
fhixed-fee basis. That is to say, the plant in its entirety is 
owned by the Government, even to the lead pencils used, 
and is loaned, so to speak, to the contractor for his use in 
manufacturing ammunition. All costs encountered in the 
manufacture of the product, as defined within the terms of 
the contract, are assumed by the Ordnance Department, and 
the operator is paid a fixed fee based upon the actual amount 
of ammunition accepted by the Ordnance Department. The 
advantages of this procedure lie primarily in the closer con- 
trol which the United States Government is able to 
exercise over the expenditure of money and the cost of manu- 
facture. 

Once the site was decided upon and the contractor secured, 
the construction contractors were selected, and they immedi- 
ately set up offices to start gathering around them the staff 
needed to accomplish the project. Never before had the 
Denver area been met with a similar task. The scope of the 
job was tremendous considering actual size, material re- 
quired, labor, technicians, construction men, and _ similar 
requirements. No single firm in the Rocky Mountain area 
could ever have accepted it. What actually happened was 
that two men with long construction backgrounds organized 
and developed a staff specifically for the puropse. 

On March 16, 1941, ground was broken. Herds of cattle had 
to be segregated and driven to an area where they would not 
interfere with construction activities. Power lines, water, 
utilities in general—all had to be brought in. Yet the work 
started and never ceased. Twenty-four hours a day men 
toiled. Giant floodlights flared at night lighting the area like 
a gigantic carnival. Original plans called for the huge task 
to be completed in twelve months—an unheard rate of speed. 
Actually, it was essentially complete and production had 
commenced seven months from the starting date. During no 
phase of this 7-month period was work curtailed. There arose 
no labor difficulties, acquisition of material was unhampered, 
and schedules were more than met. Only one adverse spell 
of weather succeeded in hampering operations, and then not 
materially. Ninety per cent of the construction personnel re- 
quired was recruited from the labor markets of the region. 
At one time, over ten thousand persons were engaged in con- 
struction work alone. So the plant rose to become one more 
link in this Nation’s gigantic war effort. 

The Denver area was not an industrial area. There were 
no large factories, no large commercial enterprises, and con- 
sequently no factory personnel. The people of the area had 
no knowledge or concept of working, thousands together, in 
a centralized area and on one commodity geared to the acme 
in mass production. Yet they were to be the ones to man this 












104 


ARMY ORDNANCE 


Vor. XXVI, No. 143 
a 





new plant, for labor could not be imported to do it. Faced 
with the vast production of military cartridges which he had 
assumed and a labor market composed entirely of personnel 
to whom factory work was completely alien, the operating 
contractor was faced with the necessity of training key per- 
sonnel in methods and standards of this work—and as 
quickly as possible. 

Steps to provide this training were initiated at the same 
time that construction commenced. Those chosen for the 
training were not persons with experience in ammunition 
manufacturing, because there were so few of these, but per- 
sons with an adaptable background. These men were selected 
and sent for approxi- 
mately four months to 
a training school at the 
operator’s parent plant. 
Here this carefully se- 
lected personnel gar- 
nered knowledge, expe- 
rience,,and background 
for the positions they 
would eventually as- 
sume. All were taught 
to operate as a staff so 
that at the end of 
their training they were 
equipped and_ ready 
to begin production. 
These men eventually 
were utilized to train 
the rank-and-file 
worker with whom the 
plant would be 
manned for the mass production of small-arms ammunition. 

Designs for the plant were well under way before con- 
struction started. The specifications provided for five manu- 
facturing buildings and all necessary auxiliary buildings. 
All manufacturing buildings are of identical design, being 
one-story each with a two-thirds mezzanine. The machinery 
is set in banks logically proceeding from one step to the next 
advancing step in the manufacturing operation. The mezza- 
nines are utilized to locate all correlated equipment identified 
with each major process which includes the requisite anneal- 
ing furnaces, washers, and similar equipment. All major 
steps and correlated equipment are supplied by an elaborate, 
endless-belt, hopper-conveyor system which receives the un- 
completed component from any one step and carries it to 
the next substep or major process in the operation. Thus, 
the developing cartridge moves along, upstairs and down, one 
process to the next, through this labyrinth of canvas belts 
and hoppers, virtually untouched by human hands from the 
time it enters the first process until it emerges a finished 
component. 

The reservation itself is laid out in identified areas, each 
segregated from the others by nature of its location and 
fencing. There is the manufacturing area composed of all 
manufacturing buildings and sundry auxiliary buildings such 
as the firehouse, warehouse, powerhouse, garage, and proof- 
firing building; the hazardous area whichrsurrounds powder- 
storage magazines, powder-mixing buildings, the primer- 
manufacturing area, and primer-drying and storage areas; 
finally there is the administrative area wherein are located 
the several buildings housing the offices which direct the 
operation of the plant. 


~ 


SoME BUILDINGS ON THE HaypEN RANCH 


The buildings are of brick and reénforced concrete, some 
being finished inside with cinder block. Floors are hardwood 
laid in parquet design to lessen fatigue from standing. Each 
of the manufacturing buildings is complete within itself from 
receiving and warehouse facilities to packing and shipping 
areas and is equipped with complete service facilities includ. 
ing a hospital and a cafeteria. The entire plant is serviced 
from one central power and heating unit and from centrally 
located utilities distribution units. 


CONTINUALLY since the start of operations the daily 
running capacity of the plant has exceeded the rated capacity 
for which is was de. 
signed, and its actual 
capacity has not yet 
been reached. The rea- 
sons for this are some- 
what apparent. In the 
relatively crowded areas 
of many of our in- 
dustrial centers, what 
building space is avail- 
able has to be utilized 
to the utmost, some- 
times disregarding efh- 
ciency. Hence, the de- 
sign of a building is 
materially affected by 
the available space and 
to a lesser degree by 
the needs of the prod- 
uct to be manufac- 
tured. At the Denver 
Ordnance Plant it was not necessary to conserve space; con- 
sequently the design of the buildings could be determined 
entirely by the needs of the product to be manufactured. 
Then, too, most of our existing ammunition-manufacturing 
facilities started with a building or so and “jest growed” 
like Topsy as requirements dictated. This prevented cen- 
trally planning each unit in relation to other units, and the 
sacrifice of a certain efficiency and economy of operation had 
to be accepted. Such was not true of the Denver Ordnance 
Plant. It developed and grew from a well-planned scheme. 
This schematic planning and new equipment seem to answer 
why the designers did not accurately prognosticate the 
productive capabilities of the establishment. 

The plant is engaged solely in the manufacture of caliber 
.30 ammunition, four types being produced—ball, armor- 
piercing, tracer, and incendiary. The majority of the essen- 
tial components for all these are processed on the plant site 
from raw materials. Each of the manufacturing buildings 
contains a complete production line for the manufacture of 
the ammunition with the exception of the primer and lead 
slug which are supplied to it by other units on the reserva- 
tion. Cases are processed from case cups through the final 
operation, including primer insertion. Bullets are processed 
from the bullet cup through final bullet assembly, and load- 
ing is accomplished in each building. One building on the 
plant is utilized for the production of primers for supply 
to all manufacturing operations. In this building, primers 
are processed from brass strip through to the completed 
item including cup stamping, charging, foiling, and anvil 
stamping and insertion. 

The Ordnance Department concerned itself with produc- 
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tion quotas, determination of the needs for all Government- 
issued production materials and other materials of a critical 
nature, the causes for production delays, the acceptance of 
completed ammunition, the codrdination of efforts when 
material allocations became effective, and many other factors. 
Steps were taken to anticipate and provide for shortages of 
critical tools, machines, and materials. Constant urging was 
maintained and aid given to keep every unit and every ma- 
chine in full operation. Yet, at the same time, the strictest 
inspection standards were maintained, and a satisfactory 
record for quality ammunition was established. 

Now the Denver Ordnance Plant is a going concern. In its 
short life much has 
been experienced and 
much has been learned. 
The personnel of the 
plant know from expe- 
rience that the com- 
bined efforts of Gov- 
ernment employee and _ | 
contractor employee —& 
can be cooperatively §& 
united and pooled. 
That this is true is 
evidenced by the fact 
that the plant won the 
coveted Army-Navy 
“E” award for excel- 
lence less than a year 
from the date produc- 
tion began and, within 
another year, earned its 
first star to this award 
for continued excellence. This could never have been achieved 
except for the codperative relationships of all persons and the 
efficiency in operation of the contractual agreement. 

The history of this establishment, along with numerous 
other war industries, illustrates that the ingenuity and en- 
deavor of a free people in pursuing a democratic way of life 
will meet all challenges and points to continued victories in 
securing the preservation of American ideals. 
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Allegany Ordnance Plant 
Mgj. E. J. Hill 


IN the fall of 1941, the War Department decided that a 
fourth wave of small-arms ammunition plants would have to 
be constructed to meet future requirements. Since the need 
of these plants might be eliminated overnight through some 
change in the fortunes of war, it was required that construc- 
tion be in accordance with the “bare-necessities” plan. This 
plan called for a minimum amount of construction which 
would be of a temporary (5-year) type and limited to only 
the essential requirements. 

The Ordnance Department recognized that hazards were 
present in the handling of explosives and decided to accept 
certain risks, the extent of which were defined by Ordnance 
safety manuals and bulletins. In the spring of 1942, a meet- 
ing was held at Kings Mills, Ohio, attended by representa- 
tives of the Engineer Corps, Ordnance Department, archi- 
tect-engineers, and operators in order to establish the 
minimum requirements necessary to meet all the safety re- 
quirements of Ordnance and the Engineers. Under the final 
plan, all designs and layouts were to be kept as simple and 





DENVER OrDNANCE PLANT RIsEs ON THE RANCH SITE 


compact as possible to minimize the use of critical materials 
and utilities. Appearance was not important, and, wherever 
possible, wood-frame structures of the most economical de- 
signs were to be used. The plan went so far as to eliminate 
entirely the use of galvanized metal and lightning protection 
and permitted only the minimum use in the essential places 
of fluorescent lighting, sparkproof floors, and barricades. 

In the search for available buildings, the factory of the 
Kelly-Springfield Tire Company, Cumberland, Md., was 
considered as a likely facility since the shortage of crude 
rubber had caused this company to discontinue the produc- 
tion of automobile and truck tires and tubes. The main build- 
ing consisted of a header 
building and five wings, 
with two floors, base- 
ment, and partial mez- 
zanine. The tire com- 
pany convinced the 





Government that it 
could furnish an or- 
ganization capable of 
j operating a manufac- 
turing facility and also 
more than half.a mil- 
lion square feet of floor 
space by storing part of 
its tire equipment in 
one end of the building 





and shipping the re- 
mainder to another sub- 
sidiary of the parent 
company. Another 
point in favor of this 
locality was the fact that Cumberland was the focal point of a 
wide area, including many small towns, which contained little 
manufacturing except in Cumberland itself which had four 
main industries, one of which was the Kelly-Springfield Com- 
pany. As no new manufacturing had been started in this area, 
the labor supply was good, and the housing was adequate to 
handle the influx of labor caused by a new industry. 

Because small operations in rubber were to continue, and 
a contract for artillery shells for the Pittsburgh Ordnance 
District was in operation in the same building, the Kelly- 
Springfield Company on March 16, 1942, organized and 
incorporated the Kelly-Springfield Engineering Company, 
under the laws of the State of Maryland, to operate the 
Allegany Ordnance Plant. The engineering company then 
leased from the tire company the available buildings for the 
manufacture of small-arms ammunition. 

In April 1942, the engineering company entered into a 
formal cost-plus-a-fixed-fee contract with the United States 
Government “to furnish consultant service covering consulta- 
tion with and advice to the architect-engineers and constructor 
regarding the adequacy of design, engineering, and construc- 
tion; procure equipment and install such equipment at the 
project; and operate the new Ordnance facility for the manu- 
facture of caliber .30 ammunition.” At this time, both the 
Ordnance Department and Engineer Corps set up organiza- 
tions at the plant to handle their respective parts of the pro- 
gram. Already an industrial engineering firm had been en- 
gaged for over a month on a survey of the plant facilities for 
conversion from the manufacture of rubber products to small- 
arms ammunition and to estimate the amount of equipment 
that could be installed in the productive areas of the leased 
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facilities and utilized at maximum efficiency. This survey in- 
dicated that it would be impractical to carry out all the opera- 
tions of ammunition manufacture at the tire plant, since it 
lies on a relatively level area of approximately forty-three acres 
located in the southwest section of the city of Cumberland. 

It was decided that all hazardous operations except load- 
ing were to be performed elsewhere, so a 425-acre farm, 
located nine miles southwest in the State of West Virginia 
near the town of Pinto, Md., was bought by the Government, 
and on it were constructed buildings for powder storage, 
chemical storage, primer mixing, primer charging, primer 
storage, proof testing, and a firehouse and garage. The only 
items of major con- 
struction other than 
utilities and general re- 
pairs made at the Cum- 
berland plant were a 
loading building, four 
small explosives-storage 
buildings, and a sal- 
vage shed. The con- 
version of the main 
plant and the construc- 
tion at both sites were 
accomplished under 
contracts iadependently 
let by the Corps of 
Engineers who super- 
vised design and con- 
struction. Construction 
was begun in May 
1942, and the entire 
project at both the 
Cumberland and Pinto sites was completed by February 1943. 


KELLy-SPRINGFIELD 


DwrRING the activating period of the small-arms ammuni- 
tion plants, all production machinery was anticipated, or- 
dered, and allocated by the Small Arms Ammunition Branch, 
Office of the Chief of Ordnance, with a view to obtaining 
production as fast as possible. The first carload of production 
machinery was received in mid-June 1942, and each day 
thereafter saw continued deliveries and installations. On July 
roth, the Ordnance Department advised the engineering com- 
pany that the contract was being changed from the manu- 
facture of caliber .30 to the manufacture of caliber .50 am- 
munition. This necessitated the transfer of equipment on hand 
to other Ordnance plants, the cancellation of existing orders 
for machinery, tools, dies, gages, and the procurement of 
similar equipment for manufacturing caliber .50 ammuni- 
tion. The first delivery of caliber .50 production equipment 
arrived in the latter part of August. Originally, production 
was to have commenced on August 15th; however, because 
of the conversion to caliber .50 ammunition, production did 
not get under way until the last of October. 

The production of small-arms ammunition was a new 
manufacturing process to the tire company’s organization and 
to the labor in that area; hence, it was necessary to train 
sufficient personnel in the various operations. This was ac- 
complished during the construction period by sending ap- 
proximately 150 men to the St. Louis Ordnance Plant, St. 
Louis, Mo., and approximately 375 men to Frankford 
Arsenal, Philadelphia, Pa., for periods varying from 4 to 8 
weeks, for training as foremen, supervisors, adjusters, in- 
spectors, etc. This group, along with the key personnel, such 
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as administrative, planning, purchasing, engineering, eXpe- 
diting, and maintenance personnel who had been transferred 
from the tire company at the beginning of the contract, 
formed the nucleus for the company’s organization, By 
August, the organization was ready to commence production 
and handle the task of hiring and training new personnel 3s 
needed. The prime raw materials—case and jacket cups 
cores, powder, primer and anvil brass—were easily procured 
by the contractor’s organization since these were allocated 
to the plant by the Small Arms Ammunition Suboffice. This 
offered the best solution for all the small-arms-ammunition 
plants as it equalized distribution and prevented any bottle. 
necks or out-of-balance 
conditions. 

The first car of am. 
munition was not ship- 
ped until November 
30th; however, in De. 
cember and every 
month thereafter the 
production schedule set 
by Ordnance was met 
or exceeded except dur. 
ing the month of Feb. 
ruary 1943, when man- 
ufacturing difficulties 
were encountered and 
output fell short ap- 
proximately thirty per 
cent. Maximum sched- 
uled production was 
reached in July, at 
which time employ- 
ment exceeded the 5,000 mark, approximately 50 per cent of 
the employees being women. 

In February 1943, the Ordnance Department began to 
negotiate for a fifty per cent increase in the capacity of the 
plant. The formal agreement was reached in March, and 
orders were placed immediately for the additional equipment. 
In the second week in June, this expansion program was 
canceled, and there followed the necessary cancellations and 
dispositions of orders and equipment. 


JULY found the synthetic-rubber output of the country 
exceeding the consuming capacity of the rubber-processing 
facilities, so the War Department was asked to consider the 
release of certain rubber facilities which had been converted 
to the manufacture of ammunition. From the rubber stand- 
point, the reasons for reconversion were twofold: first, it 


eliminated new construction, and, secondly, it made available 
trained rubber workers who were employed on the ammunt- 
tion-production lines. The War Department felt that it could 
consent to this conversion since it fitted in very well with 
the changes in military requirements. A study by the Ord- 
nance Department indicated that small-arms-ammunition 
requirements could be met by the increased efficiency in the 
facilities constructed originally for that sole purpose; so on 
August 26th the Kelly-Springfield Engineering Company was 
notified that the contract would be terminated on or about 
September 30, 1943, and a termination letter was received 
later confirming that date. 

In the termination of a cost-plus-a-fixed-fee contract, five 
main problems of greater or lesser importance are involved, 
and these are tied together by the articles of settlement in the 
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contract, Ordnance procurement instructions and procure- 
ment regulations. These problems are: (1) The discontinu- 
ance and settlement of all subcontracts, leases, purchase orders, 
commitments, etc.; (2) The cessation of manufacturing op- 
eration; (3) The termination of employees; (4) The disposi- 
tion of Government property—real, industrial, miscellaneous, 
and military; (5) Compensation of the contractor for services 
in making settlement and, in some cases such as Allegany’s, 
the restoration of the contractor’s plant to the same general 
conditions existing prior to the beginning of the work. 

Purchasing was discontinued, and hold orders were issued 
during the negotiation period. As soon as notification of 
termination was received, subcontractors were notified that 
all orders were canceled and were asked for a statement of 
the charges. The only purchases made thereafter were for the 
necessities required to complete the termination. In all cases 
where a cancellation charge was involved, subcontractors 
were asked to furnish a breakdown as to direct labor, direct 
materials, indirect factory expenses, administrative expenses, 
subcontractors’ claims, scrap credit, engineering expense, 
and all the other items affecting the cost. They were advised 
to preserve all papers and pertinent records, since charges 
would be subject to an audit by Government auditors. They 
were also advised to hold all supplies and material related 
to the purchase order as inspection would be made by Gov- 
ernment inspectors. Some of the equipment was at such a 
stage that a fair settlement was arrived at by taking part of 
the order at full price and a no-cancellation charge on the 
remainder; however, this is only satisfactory provided use can 
be found for the material accepted. On other purchase orders, 
where equipment was being processed along with that for 
purchase orders from other prime contractors, much difficulty 
was experienced in determining a just charge. 


THERE are two rates of cessation of manufacturing opera- 
tions, sharp or gradual, and which is used depends on the 
amount of time between official notification and the date of 
termination, and the local economic picture. Each method 
has certain definite advantages and disadvantages to the 
Government, the contractor, labor, and the community; how- 
ever, these vary depending on the aims of each party con- 
cerned. Since sufficient time was given between notification 
and date of termination to investigate and work out most of 
the problems involved, Allegany decided to manufacture to 
the last minute, then terminate operation sharply since this 
appeared to offer the better solution. The plant was on a 
3-shift, 6-day-a-week basis, and in six days it went from 
normal production to zero. The third and second shifts left 
on consecutive days, and the first shift left in part on each 
of the following four days, as the production line was cleaned 
up. At the end of ten days, the last round had been inspected 
and packed and was ready for shipment. 

As soon as the notification of termination was received, 
letters explaining the reason for the reconversion were issued 
to the employees by both the contractor and the Ordnance 
Department. At the same time, the Manpower Commission 
and the U. S. Employment Service were contacted and ad- 
vised of the tentative schedule of furloughing; thus, they were 
able to provide for orderly disposition of the labor and also to 
take care of the unemployment compensation which resulted 
in some instances. The termination of productive employees 
coincided with the cessation of operation, and, during the 
6-day period, approximately 3,000 or 60 per cent of the em- 
Ployees were separated. Employees other than productive 


were furloughed in accordance with the cessation of work 
in their respective departments. As soon as the employees 
were notified of the termination, a decided change in attitude 
toward their work caused a loss in efficiency and an increase 
in accidents. However, as prospects of transfer to the tire 
company and offers from industries in Baltimore and Hagers- 
town, Md., began to be heard, morale ‘improved, although 
it still required much more supervision than normal to get 
the work out satisfactorily. A month after the termination, 
approximately sixty per cent of the separated personnel had 
obtained reémployment. 

The accountability and disposition of Government property 
offers many a headache, but Allegany was fortunate in that 
the Kelly-Springfield Engineering Company had excellent 
records and control of the property. Besides being recorded 
on a permanent stock-record card, all nonexpendable property 
was listed by a tabulating machine; thus, it required only a 
few minutes’ time to get a breakdown list of this equip- 
ment. Stock rooms and stock-room records were closely con- 
trolled, and by a careful procedure of clearing all employees 
before termination the expendable property was accounted 
for readily. With respect to the real property, this was re- 
turned to the area Engineers for their disposition with the 
recommendation that in the case where the property was on 
the contractor’s site it be sold to the contractor, provided a 
satisfactory agreement could be reached. The industrial and 
miscellaneous property was disposed of in four ways: The 
greater part was transferred for use at other Government 
agencies; some was sold; a part was stored as spares or for 
later sale; and the remainder was scrapped. 

Compensation for services in making settlement and re- 
storation of the contractor’s plant to approximately the 
original condition is an involved problem. This is being 
negotiated at this writing, and it is hoped it can be handled 
on a lump-sum basis since it is the aim of the Government 
to make all reconversion with maximum efficiency in time 
and labor and minimum cost in money and trouble, In this 
way the Ordnance Department is able to leave after its prop- 
erty has been accounted for and removed, thus allowing the 
contractor to restore his plant to normal without checking, 
inspecting, and auditing every step. 

The community was somewhat affected by the termination 
of employment of approximately twenty per cent of its work- 
ers; nevertheless, since its annual pay roll was still larger 
than ever before in its history, the shock from reconversion 
of one of its major industries was readily absorbed. 

In its brief life the Allegany Ordnance Plant produced 
millions of rounds of ammunition, completing about thirty 
per cent of its contract. Even though the contract was only 
partially completed, the ammunition produced cost much less 
than if it were purchased directly from a commercial concern; 
in fact, the saving was enough to pay for all the real estate 
and construction involved in the operation. 

Epiror’s Nore.—Under Secretary of War, Robert P. Pat- 
terson, writing on the termination of war contracts in the 
November 15, 1943, issue of the Army Ordnance Bulletin 
(No. 37), made the following statement: “The War Depart- 
ment is convinced that the settlements must be made dy 
negotiation by the procurement agencies and must be final 
and not subject to reopening by any other agency except for 
fraud or illegality. The procurement agencies alone have the 
intimate familiarity with the questions involved which is 
needed to achieve final settlements promptly.” 
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Month by Month 


War Production.—The following excerpts from the report of 
President Roosevelt to the Congress on September 17, 1943, 
give an excellent picture of the status of America’s war 
production since May 1940. Despite difficulties and setbacks, 
this record should be a source of justifiable pride to the men 
and women of industry—both management and labor—who 
poured out this vast flood of munitions to our own victor- 
iously fighting troops and those of the United Nations. 
Reporting on this effort, the President said: 

“Our great production program started during the darkest 
days of 1940. With the magnificent contribution made by 
American industry and American labor, it is approaching full 
production. Britain has already attained full production. 
Today, the British Empire and the United States together 
are turning out so much of every essential of war that we 
have definite superiority over Germany and Japan which is 
growing with every succeeding minute. But we have no 
minutes to lose. A few facts will show how vast an enterprise 
this war has been—and how we are constantly increasing 
the tempo of our production. 

“The total amount spent on the war from May 1940 to 
date is $128,123,000,000. The bill is now running at the rate 
of $250,000,000 per day. 

“Up to September 1, 1943, among the more important 
items produced and delivered since the armament program 
started in May 1940, are the following: Airplanes, 123,000; 


airplane engines, 349,000; tanks, 53,000; artillery Weapons 
93,000; small arms (rifles, carbines, machine guns, etc.) 
9,500,000; small-arms ammunition, 25,942,000,000 rounds 
trucks, 1,233,000. In most instances, more than half of the 
above total delivered to date was produced during the firg 
eight months of 1943. 

“The number of fighting ships and auxiliaries of all kinds 
completed since May 1940, is 2,380 and 13,000 landing yes. 
sels. In the 24 years between January 1, 1941, and July ; 
1943, the power plants built for installation in Navy vessels 
had a horsepower equal to all the horsepower of all hydro. 
electric plants in the United States in January 1941. The ’ 
completions of Navy ships during the last six months were 
equal to completions in the entire year of 1942. We have 
cut down the time required to build submarines by almog 
fifty per cent. 

“The antiaircraft and double-purpose guns produced by 
the Navy since the defense program started in May 1940, if 
fired all together, would throw 4,600 tons of projectiles per 
minute against the enemy. The output of underwater ord- 
nance (torpedoes, mines, and depth charges) during the first 
half of 1943 was equal to the total production of 1942, 
During the month of August 1943, we produced almost as 
many torpedoes as during all of World War I. 

“Any one who has had to build a single factory, tool it up, 
get the necessary help, set up an assembly line, produce and 
ship the product, will have some idea of what that amount 
of production has meant. 

“Since the outbreak of war in Europe, we have increased 
our output of petroleum by 66 per cent. We have stepped 
up our bituminous-coal production by 40 per cent; chemicals 
by 300 per cent; iron ore by 125 per cent; hydroelectric 
power by 79 per cent, and steel by 106 per cent.” 


3 


High Lights of the Program.—The National Association of 
Manufacturers stated recently that in its first two years of 
war the United States was building more airplanes than all 
the rest of the world put together; that shipping tonnage 
launched in that time was 27,000,000 tons—equal to all the 
shipping of the United Nations before the war; and that 
the U. S. Navy has more than 13 times as many vessels in 
service as it had in 1941, despite sinkings. The following are 
some high lights of the production program: 

Aircraft—An annual rate of 100,000 planes reached in 
October 1943, with a probable total for the year of 85,000 as 
against 49,000 in 1942—a climb which is even more impres- 
sive when the increased percentage of heavy bombers is 
considered. . 

Actual aircraft production through October 1943 totaled 
about 68,000 planes, the approximate number built each 
month being as follows: January 5,000; February 5,400; 
March 6,201; April 6,403; May 7,015; June 7,058; July 7,370; 
August 7,612; September 7,598; October 8,362. Credit for 
the October gain—which amounted to 764 planes or 10 per 
cent over September—was attributed chiefly to increased 
labor productivity in the airplane industry and to the fact 
that some models, so far as design changes are concerned, 
have become stabilized. 

The average monthly airframe weight output per employee 
now approximates 60 pounds compared with 28 pounds in 
January 1941—an increase of approximately 110 per cent. 
In an action designed to boost plane production even higher, 








0, 142 
—!* 


“aPOns, 


 ete,), 
ounds: 
of the 


e first 


kinds 
ig Ves- 
uly I, 
vessels 


hydro. 


- The © 


. Were 
- have 
most 


ed by 
40, if 
=) per 
 ord- 
e first 
1942. 
IST as 


it up, 
> and 
1ount 


eased 
pped 
Licals 
ctric 


n of 
's of 
n all 
nage 
the 
that 
s in 
“are 


1 in 
O as 
res- 
5 is 


led 
ach 
00; 
70; 
for 





JanuARY-FEBRUARY, 1944 
 —— 





ARMY ORDNANCE 109 





OWM Director James F. Byrnes announced the Selective 
Service is arranging to defer all necessary workers in West 
Coast airplane plants, including their production sub- 
contractors. 

(As an interesting side light, our Army Air Forces de- 
stroyed 13,500 enemy planes in the 2 years since Pearl 
Harbor.) 

Merchant ships—The total for 1943 was 19,000,000 dead 
weight tons, or five times 1939's aggregate. 

Naval construction —An increase of 1,200 per cent in two 
years to more than 26,000 vessels in mid-1943 and a goal 
ahead of 41,179 by mid-1944. 

Machine tools—A total of $1,130,000,000 worth in 1943 
on top of the record of $1,317,000,000 turned out in 1942. 

Steel —Close to 90,000,000 tons for 1943 against 53,000,000 
in 1939. 

Aluminum.—An estimated 1,841,000,000 pounds in 1943 
against 327,000,000 in 1942. The total 1943 supply, including 
imports and scrap, amounted to approximately 2,846,000,000 
pounds against 444,000,000 in 1939. 

Magnesium.—The output for 1943 was estimated at 
336,000,000 pounds against 6,700,000 in 1939, with a goal 
of 500,000,000 pounds a year by the end of 1944. 

Copper—A total 1943 output of 3,078,000 short tons 
almost doubles the 1939 supply. 

Rubber —Synthetic rubber production climbed from about 
22,500 tons in 1942 toward 275,000 tons in 1943, with a goal 
of 850,000 tons for 1944. 

Petroleam.—Wartime secrecy masks figures on aviation 
gasoline, but Secretary Ickes said an old goal of 150,000 
barrels daily is obsolete against 40,000 daily at the time we 
entered the war. 


2 


The New 75-mm. Aircraft Cannon.—Almost on the heels of 
announcement that the Germans had armed their aircraft 
with rocket weapons for use against our bomber formations 
came the startling disclosure that our own North American 
B-25 Mitchell! medium bomber had been equipped with an 
Ordnance-developed 75-mm. gun capable of comparatively 
rapid fire (see illustrations on p. 102). This should be more 
than an answer to the German rocket weapon. 

Ordnance officers have dreamed of taking field weapons 
“upstairs” since the last war. They saw the beginning of 
that dream’s realization more than four years ago when the 
first demonstration that a high-powered 75-mm. gun could 
be fired successfully from a plane was given before a group 
of Air Forces officers at the Aberdeen Proving Ground, 
Aberdeen, Md. In that first showing of the possibilities of air- 
borne artillery, a pilot model 75 was fired from a B-18 aircraft 
by Col. Horace A. Quinn, Ordnance Department, then a 
captain. As in most such radical developments, modifications 
were found necessary, and a demonstration of an improved 
model was given in 1940 at Eglin Field, Fla., before the 
Air Forces Board. The gun recoil and recuperator mechanisms 
of the “Flying 75’s” were turned out at the Ordnance Depart- 
ment’s Watervliet and Rock Island Arsenals, sources of gun 
and artillery development in this country. 

Ordnance and Air Forces officers found results of these 
trials—and many others made at the Ordnance Research 
Center at Aberdeen—more than encouraging. Under the 
direction of Col. (now Maj. Gen.) G. M. Barnes, chief of 
the Ordnance Department’s extensive research and develop- 


ment program, a number of industrial concerns were called 
in to the then-secret program to aid in ironing out manu- 
facturing and further development problems. The result of 
the codperative program was a new 75-mm. aircraft gun for 
the Army Air Forces, together with a recoil mechanism and 
mount designed to meet the peculiar requirements of aircraft 
installation. . 

Working under Colonel Quinn, who tested the original 
aircraft gun, Victor F. Lucht, an ordnance engineer in the 
Ordnance Department, designed a new recoil device and 
perfected technical details that assured flawless operation of 
the new weapon. After extensive ground trials, the new 
weapon was tried in the air under the supervision of Ord- 
nance personnel. 

Today, the fact that a gun the same size, but of greater 
power than the field artillery most in use in the World War, 
can be fired from airplanes with speeds of more than 300 
miles an hour staggers the imagination. 

According to Maj. Gen. L. H. Campbell, Jr., the air-borne 
weapon will knock out any tank now known to be in use, 
sink lightly armored warships, and destroy enemy gun 
emplacements. “Those Air Forces boys really can aim that 
gun; I’ve seen them in practice hit small targets at thou- 
sands of yards,” he added. Ira Wolfert, North American 
Newspaper Alliance war correspondent, reporting from the 
South Pacific area, discussing the gun’s accuracy, wrote: “Just 
before leaving the States, they (the pilot and navigator) had 
worked over a target 6 feet high and had put 22 shells 
through it in 25 tries from 2 miles away, going better than 
250 miles an hour.” 

First use of the cannon-firing B-25 was against the Japanese 
in New Guinea, when it joined in action against a Japanese 
air transport which was destroyed as it made a landing. 
Stalking bigger game in the same area, the B-25 was sent 
against the larger of two Japanese destroyers. Five direct 
hits were scored and the warship was left in a sinking condi- 
tion. Action by the heavily armed plane has been extended 
to include gun emplacements, landing barges, and tanks. 

According to North American Aviation, in making 
changes to accommodate the cannon installation, a new and 
shorter nose structure was designed for the new B-25 to 
replace the glass-enclosed bombardier’s compartment. It was 
also necessary to relocate the controls from the forward com- 
partment to the pilot’s compartment, revise the navigator’s 
compartment, and install additional armor plate. 

The cannon, built on a mount assembly, is located in what 
was formerly a passageway beneath the left side of the pilot's 
compartment. The muzzle projects through a blast tube for- 
ward in the lower nose section and the breech extends aft to 
the left forward side of the navigator’s compartment. Two 
fixed caliber .50 machine guns also have been installed in 
the nose of the bomber. Both the machine guns and the 
cannon are fired by the pilot who presses a button on the 
control wheel when he has his target in the sights and in 
range. Despite the addition of the 75-mm. gun, the B-25 still 
retains its effectiveness in dropping bombs, strafing troops, 
and carrying torpedoes, and its bomb-bay capacity or its speed 
has not been affected. 

The Ordnance Department’s research and development 
system is conceded to have enabled the United States to take 
the lead among the nations of the world in aircraft armament. 
Among the products of this system are the caliber .50 air- 
craft machine gun, together with its incendiary and armor- 
piercing ammunition, and the 37-mm. aircraft cannon. 
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Twenty-Five Years 
An Editorial 


ARINERS, piloting their ships, have for their assis- 

tance aids based upon the experiences of those who 
have sailed the same seas before. Lights, beacons, buoys, 
charts, and the omnipresent radio offer a wealth of reliable 
information to the seafarer to assist him in threading his 
way safely through tortuous channels. 

The situation is quite different where the question is that 
of piloting craft of state; whether it is a matter involving the 
very Ship of State itself or a lesser, but possibly still large, 
one affecting the innumerable smaller craft—the figurative 
cruisers, tugs, launches, and even rowboats—which are 
necessary auxiliaries to the Ship of State. There is no way of 
setting up aids to navigation for new and hitherto un- 
traversed seas into which the mere passage of time con- 
tinuously forces these craft to sail. 

One of those seas, of vital concern to every human being 
living today or who will live during centuries to come, is that 
of global warfare. A principal gulf in that sea is that of total 
national war effort. Certainly no realistic person, after the 
experience of World War I, will credit the claim that World 
War II is the war that will end all wars. However devoutly 
one may wish for that consummation, he must realize that 
our surest guarantee of peace will continue to lie in our own 
capacity for protecting our national interests against the 
Hitlers and Hirohitos to come. 

When Congress, after the termination of World War II, 
proceeds to make necessary changes in the statutes which pro- 
vide for our national defense, it will have to enter uncharted 
seas. It must project as best it can into the unknown future 
the lessons of the recent past in the endeavor to afford our 
country proper security against contingencies to come. There 
will be two clearly defined aspects to the problem: First, the 
military phase (including under this term our armed forces 
of all categories) which involves preparing for the organiza- 
tion and use in time of emergency of the military man power 
of the Nation armed and supplied with munitions as ade- 
quately as circumstances permit. Secondly, there is the indus- 
trial phase, which involves ‘preparing for the most effective 
use in the defense effort of all available nonmilitary man 
power and of all available material resources. 

It is important to observe that the industrial effort must 
include not alone the supply of munitions to our armed 
forces but must also embrace the maintenance of the whole 
civilian economy of the country. The man behind the man 
behind the gun is no less essential than the gunner himself. 
The industrial phase is far more difficult of approach than 
is the military one. Military organization and operations— 
strategy, tactics, and logistics—have evolved through thou- 
sands of years. There is a vast amount of literature available 
for the study of past experience; training systems have been 
evolved and are under continuous development in peace as 
well as in war; a school system is in being, culminating, for 
the Army, in the Command and General Staff School and 
the Army War College and, for the Navy, in the Naval War 
College. A Joint Army and Navy Staff College also has 
recently been established. 

There is no similar age-long background for the industrial 
phase. Global warfare, from the industrial point of view, 
did not emerge until World War I was thrust upon civiliza- 


tion by Teutonic ruthlessness. Under the stress of war 
necessity, a gradual evolution of the industrial effort on the 
home front took place. In this country, the Chamber of Com. 
merce of the United States formed its Committee on Ng. 
tional Defense in 1915. The Council of National Defense. 
consisting of cabinet members only, was formed by Act of 
Congress in 1916. It soon acquired an advisory commission 
of industrial leaders. In April 1917, the General Munitions 
Board was set up by the Council of National Defense and in 
turn was succeeded in July 1917 by the War Industries Board, 
Similarly, other organizations were evolved to handle other 
phases of the internal economy of the country, such as the 
Food Administration, the Fuel Administration, and the Rail- 
road Administration. 


THE evolutionary aspect of the industrial phase of our war 
effort during World War I is well illustrated by the fact that 
it was not until March 4, 1918, that the War Industries Board 
acquired the authority which was essential to its proper func- 
tioning. It is worth-while to digress at this point to quote the 
Executive order which really put teeth into the authority of 
this Board as a classic example of the essential necessity for 
the delegation of authority and centralization of responsi- 
bility if operational results are to be secured: 


“The Board should be constituted as at present and 
should retain, so far as necessary and so far as con- 
sistent with the character and purpose of the reorganiza- 
tion, its present advisory agencies; but the ultimate de- 
cision of all questions, except the determination of 
prices, should rest always with the chairman, the other 
members acting in a coéperating and advisory capacity” 
(italics supplied). 


Apparently, President Wilson had come to an appreciation 
that in the higher echelons of organization, committee and 
conference operation lead to hopeless confusion and endless 
delay. Possibly he had in mind in his delegation of au- 
thority to Mr. Baruch the precept in handling subordinates 
in higher echelons of organization: “Back ’em or bust ’em.” 
(The military has recognized this for many centuries. It is 
likewise well known to industrial leaders and to some gov- 
ernmental bureaus. Perhaps it will ultimately become gen- 
erally known!) With consummate skill and with a velvet 
glove on his iron hand, but with an iron hand nevertheless, 
Mr. Baruch piloted the War Industries Board until the war 
was over. It constitutes an outstanding example of a simple 
solution of a most difficult problem of industrial organiza- 
tion. It depended upon the delegation of Presidential au- 
thority. It could not have functioned under lesser authority. 

Concurrent with the evolution of the superorganizations, 
each operating under delegation of Presidential authority, 
evolution was also taking place in the War Department. A 
clear demarcation with excellent coéperation was maintained 
between the military phase under the Chief of Staff and the 
industrial phase under the Assistant Secretary of War. An 
outstanding development of the industrial phase was the de- 
centralization of procurement through the organization of 
the district system. This originated in the Ordnance Depart- 
ment, probably because the officers of that Department, under 
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the policy of Maj. Gen. William Crozier (Chief of Ordnance, 
1go1-1918), had had shop training and actual manufacturing 
experience at arsenals and therefore understood the necessi- 
ties of industrial operation. Moreover, and most important, 
Maj. Gen. C. C. Williams, who succeeded General Crozier in 
1918, had secured the assistance of several leaders of Ameri- 
can industry in setting up the organization of his office and 
putting into operation the Ordnance district system. 

Congress, in the National Defense Act of 1920, recogniz- 
ing the experience of World War I, wrote into the statutes 
the demarcation between the military and the industrial 
phase. The former was placed under the Chief of Staff and 
the latter under the Assistant Secretary of War. The Assistant 
Secretary of War set up the Army Industrial College to do 
for the industrial phase what the Army War College was 
doing for the military. He caused the district system to be 
extended to all supply branches. This was the setup which 
was in effect at the outbreak of World War II. To it more 
than to any other single factor must be given credit for the 
success which has been achieved in securing the production 
of an adequate supply of munitions in this conflict. 


THE Army Ordnance Association was organized in 1919 
“to assist in effecting industrial preparedness for war as being 
one of the Nation’s strongest guaranties of peace.” It has 
consistently adhered to this aim throughout its nearly twenty- 
five years of existence. It has backed every effort of successive 
Chiefs of Ordnance in their work in the districts and else- 
where, and every Chief of Ordnance since the formation of 
the society in 1919 has testified to its effectiveness to this end. 

The flow of munitions from the factories to the troops is 
one of the epics of World War II. In terms of dollars and of 
tonnage, the largest percentage of the munitions is “ord- 
nance.” Ordnance is characterized as being for the greater 
part “special” and its production has required enormous plant 
capacity. Cornfields have been converted into tank arsenals; 
pasture lands into ammunition factories. The conversion of 
huge existing plants manufacturing commercial articles into 
war plants has frequently, if not usually, meant the use for 
war purposes chiefly of the building itself and of its cadre of 
organized and trained personnel. Indeed “creation” is a 
better term than “conversion” for the greater part of the 
plants in which American industry has produced ordnance. 

Primarily, of course, credit is due to industry itself for the 
wholehearted way in which it turned from its normal 
civilian activities to work assigned it in order to promote the 
war effort. But industry had to be told what to do. To three 
factors must go the chief credit for making it possible for 
industry to function as it has. These are: (1) The Army 
Industrial College which trained and indoctrinated a large 
number of Army and Navy officers—both Regular and Re- 
serve—and civilian industrialists in the over-all aspects of the 
industrial phase; (2) the Ordnance district system which, 
under the direction of the several chiefs of the supply services, 
decentralized procurement into the hands of industrialists 
who were given a general idea in time of peace of how the 
system would function in time of war; and (3) the codpera- 
tion of American industry through the years of peace in the 
work of industrial preparedness. 

It cannot be claimed that our industrial war planning was 
complete or without error. In the searching light of hind- 
sight doubtless much could be criticized and many errors 
and insufficiencies pointed out, even considering the very 
limited appropriations available for the purpose. (Something 


on the order of only two per cent of the funds annually 
appropriated for the Army during the period 1920-1938 
were available for all the needs of the Ordnance Depart- 
ment. These included current supply and maintenance, the 
upkeep of the arsenals, and research and development as 
well as industrial preparedness.) But it is fair to claim that 
the degree of industrial preparedness actually achieved has 
saved the country untold millions of dollars in terms of the 
money cost of munitions, and, important beyond words, the 
rapidity with which the production of munitions has been 
established has saved and will save tens of thousands of the 
lives of our American youths on the field of battle. 


PROBABLY nothing will be more important for the future 
peace and security of our country than adequate provision for 
industrial preparedness in the approaching postwar era. Ob- 
viously, any future would-be aggressor will study the lessons 
of World Wars I and II. He will see there the failures due to 
not following up the gas attack at Ypres in April 1915; to 
the premature exploitation of the tanks at Thiepval in Sep- 
tember 1916; to the lack of German aggression after Dun- 
kerque in 1940. He will note the effect of the rubber and 
quinine situations in 1941-1944. He will realize the transient 
supermilitary value of new developments such as the Bazooka 
between the period of its first appearance and the develop- 
ment of means and tactics to meet it. Above all, he will note 
that if the democracies of the world are to be beaten it will 
necessarily be done before they can develop their poten- 
tialities for the production of munitions and their use in 
combat. In short, the next Hitler will certainly try to develop 
his military power to the utmost in the greatest secrecy he 
can attain, and he will start hostilities with another Pearl 
Harbor. 

The inescapable moral is that the democracies must keep 
themselves prepared to meet and subdue aggression exactly 
as fire departments keep themselves ready to meet and sub- 
due conflagrations. The parallel, of course, fails in exactness: 
fires ordinarily occur without reference to the preparations 
which have been made to meet them; international bullies 
are great respecters of the might of other nations. 

As it enters its twenty-fifth year, the Army Ordnance Asso- 
ciation will endeavor in the future, as it has in the past, to 
keep alive an interest in and knowledge of the design, pro- 
duction, and maintenance of ordnance. The principal objec- 
tive of the Association will remain, as always, an active mem- 
bership of American citizens to assist in the design, develop- 
ment, procurement, production, maintenance, and supply of 
the weapons of defense to the fighting forces of the United 
States. When peace returns, this body of informed citizens 
will again continue to be a bulwark of knowledge and ex- 
perience upon whom the armed forces of our country can 
rely for technical and scientific assistance. Also, in the future 
as in the past, the Association will remain aloof from political 
and commercial interests. 

The above is but a brief retrospect of the work with which 
the Army Ordnance Association is proud to have been as- 
sociated during the past twenty-five years and a slight pre- 
view of what is ahead. The Association faces the future with 
the belief that the codperation of American industry will be 
needed by the Government in the work of preparedness even 
more in the years to come than in the past and with the 
confident assurance that industry will give that codperation 
in unstinted measure. While trusting in God, we will keep 


our powder dry. R. H. S. 
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ANNUAL MEETING—TWENTY-FIFTH YEAR 


[HE Army Ordnance Association will celebrate its twenty- 
fifth anniversary at the Waldorf-Astoria, New York City, on 
Wednesday, January 19th, when its Annual Meeting will be 
held. The program will feature Round Table discussions of 
Ordnance progress by military and industrial leaders, an ex- 
hibit of ordnance matériel, and the Annual Dinner and General 
Session at which the Association’s honors for distinguished 
ordnance service will be presented. 

At the Round Table conferences, analyses will be presented 
on the four principal divisions of Ordnance activity, followed 
by question-and-answer periods. From 2:30 to 4:00 p.m., Round 
Tables will be held on “Ordnance Production,” in the Astor 
Gallery, with Maj. Gen. Thomas J. Hayes, chief of the Ordnance 
Industrial Division, presiding; and on “Ordnance Field Service,” 
in the Jade Room, with Brig. Gen. Julian S. Hatcher, chief of the 
Ordnance Field Service Division, presiding. 

From 4:30 to 6:00 p.Mm., conferences will be held on “Ordnance 
Engineering,” in the Jade Room, with Maj. Gen. Gladeon M. 
Barnes, chief of the Ordnance Technical Division, presiding ; and 
on “Ordnance Training,” in the Astor Gallery, with Brig. Gen. 
Harry R. Kutz, chief of the Ordnance Military Training Divi- 
sion, presiding. 

The exhibit of Ordnance matériel will be arranged by 
Maj. Gen. C. T. Harris, Jr.. Commanding General, Aberdeen 
Proving Ground. The exhibit will be on display in the East 
Foyer of the Waldorf-Astoria during the day. 

The Annual Dinner will be held in the Grand Ball Room at 
7:00 p.m., with Brig. Gen. Benedict Crowell, president of the 
Army Ordnance Association, presiding, and Reginald E. Gill- 
mor, president of the New York Post, as toastmaster. At the 
General Session following the dinner, the Crozier Gold Medal 
will be presented to Maj. Gen, L. H. Campbell, Jr., Chief of 
Ordnance of the U. S. Army; the Scott Gold Medal to Rear 
Adm. W. H. P. Blandy, Chief of the Bureau of-Ordnance, U. S. 
Navy; and the Rice Gold Medal to Tom M. Girdler, chairman 
of the Association’s Committee on Endowment. 

The principal address will be given by Charles E. Wilson, 
Executive Vice-Chairman of the War Production Board. 

Because of present conditions, members are limited to one 
guest at dinner, and special seating arrangements cannot be 
made. Seating will be assigned in the order of receipt of reserva- 
tions, forms for which were mailed to all members on December 
20th. Reservations will close on January 14th, and no tickets 
will be sold and no cancellations accepted after that date. Busi- 
ness dress will be worn at the dinner. 


St. Louts Post 


OrpNna NCE contractors and members of the Army Ordnance 
Association in the St. Louis Ordnance District attended a meet- 
ing of the Post at the Scottish Rite Cathedral in St, Louis, Mo., 
on December 20th. Joseph M. Dodge, chairman of the War De- 
partment Price Adjustment Board, was the principal speaker 
and discussed the philosophy and current principles of administra- 
tion of the renegotiation statute. 

Russell E. Gardner, Jr., deputy chief of the St. Louis Ord- 
nance District, also the current efforts of the 
Ordnance Department to make, by renegotiation, fair and rapid 
settlement of terminated Ordnance contracts. 

The addresses were followed by presentation of a humorous 
playlet “Negotiation for Terminations” or “You Can’t Take It 
with You,” staged by personnel of the St. Louis Ordnance Dis- 


spoke on 


———— 


trict. This skit has also been successfully produced in Various 
other sections. 

Edwin B. Meissner, is president of the St. Louis Post of the 
Association. 


CINcINNATI Post 


AN ambitious dinner conference which had as its theme “The 
Termination of War Contracts,” was sponsored by the Cincin- 
nati Ordnance District and the Cincinnati Post of the Associa- 
tion at the Netherland Plaza Hotel in Cincinnati on October 
29th. Col. Fred A. McMahon, chief of the Cincinnati District 
and secretary of the local Post, was toastmaster. 

Principal speakers were Col. Cassius M. Dowell—senior de- 
fense counsel of the eight German saboteurs tried before a 
military commission in Washington, D. C., in 1942—who spoke 
on “Trials by Military Commissions,” and Col. J. C, Shouvlin, 
deputy chief of the Cincinnati District, who spoke on “Termina- 
tion of War Contracts.’”’ A humorous playlet, “An Ex-Termina- 
tion,” or “Ruin to Recovery—in Three Acts,” was presented by 
Cincinnati Ordnance District personnel including Maj. F, A, 
Christoffer, Capt. G. J. Matesich, Lieut. John M, Kitchen, Lieut, 
H. F. Pine, and Messrs. H. Borneman, J. B. Sparling, and H, A, 
Pendergraph. More than 700 persons attended the affair, and 
several hundred reservations had to be returned, Harvey C. 
Knowles is president of the Post. 

The program opened with dinner at the Netherland: Plaza. 
Immediately thereafter, Colonel McMahon called the business 
portion of the meeting to order. 

“This meeting is held,” Colonel McMahon said, “for the ex- 
press purpose of explaining to you just what steps you must 
take after you have received word that your contract is termi- 
nated. We are prepared to work fast, if you will do your part. 
We are just as anxious as you are to help you shift over from 
work on contracts for items that are of no further use, to work 
on contracts for items that are critical. Later on, you will be 
anxious to get out of the war business and get rid of the ma- 
chine tools, materials, and equipment you no longer need so 
that you can returm to your commercial business with the ut- 
most dispatch. We want to help you do this, too, and as fast 
as possible.” 

In his address, Colonel Shouvlin said: “We are not having 
this gathering because the war is over, This country faces hard 
fighting, hardships in our normal lives, and many adjustments in 
the supply program before the war is over. Terminations arising 
from improved designs and changing requirements are and will 
be a tremendous job. It cannot be done by Ordnance alone; it 
requires your help and codperation—with the same codrdination 
with which the Ordnance-Industry team has functioned so well 
on all its problems. 

“You can see sample items on display here which are repre- 
sentative of the many items of Ordnance design. You can also 
see some charts indicating the progress of the district in the 
successful drive for more efficient and economical operation. 
Those items on display were developed because of the fluidity 
of war—requiring improved matériel based on actual field condi- 
tions which require our troops to be equipped with firepower 
superior to that possessed by our enemies. That is the reason 
for terminations now. As these new weapons proved themselves 
in combat, contracts for the weapons obsoleted have been termi- 
nated, Obsolescence and improvements required by the acid test 
of battle are the basic causes of terminations and readjustments 
of requirements during the war. 

“The Cincinnati Ordnance District is 
quickly. Our pace will be determined by the speed with which 
your claims are filed. Organize properly; know your proce- 
dures ; join with us in making our goal a speedy, satisfactory, and 
just settlement of all our claims. Do it right—and do it right 


organized to work 


away.” 
In order to supplement the various points brought out by 


























MEMBERSHIP 


in the 


ARMY ORDNANCE ASSOCIATION 





A MEMBERSHIP SOCIETY OF AMERICAN CITIZENS 
DEDICATED TO VICTORY THROUGH ARMAMENT 
RESEARCH, PRODUCTION, AND LOGISTICS 


The Association was founded in 1919 to foster an understanding 
of industry’s rdle in our national defense among scientists, 
engineers, inventors, manufacturers, and other interested Amer- 
icans, both civilian and military. Its sole purpose is to keep 
available the highly specialized knowledge necessary for arming 
the Nation’s manhood by stimulating interest in the design, 
production and maintenance of our weapons of defense. The 
Association, a membership organization without subsidy of any 
kind, is carrying on this patriotic work through its national and 
local conferences; its bimonthly journal, ARmy OrpNANcgE; and its 


monthly news Bulletin of timely industrial-military information. 


ELIGIBILITY 
The following men are eligible for individual membership: 
1. All civilian engineers, scientists, manufacturers and executives 
of American industry. 2. All members of the military and naval 
forces of the United States—Regular, Reserve and N«cional 
Guard. 3. All others interested in our national defense. American 
citizenship is a requirement of membership. Dues: Four dollars 


annually. There is no initiation fee and no other obligation. 














APPLICATION FOR MEMBERSHIP 





Tae Army OrpNANCE AsSOcIATION, 
Mitts Burtp1nc, PENNsyLvANIA AVE. AT 17TH ST., 
WasxincTon 6, D. C. 


I hereby apply for individual membership in The Army Ordnance Association and enclose 
annual dues ($4.00) which include Army Orpnance and all other membership privileges 
for one year from date of admission. The following statements are true to the best of my 
knowledge and belief: 


Courses 
Present civil position 


Previous civil experience 








Application received 


Elected to membership 
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the playlet, Lieut. Col. F. W. Smith, contracting officer in charge 
of purchasing and purchase policy, spoke briefly. “It is hoped,” 
said Colonel Smith, “that the play and the other portions of this 
program will develop with our contractors a better under- 
standing of the policies and procedures of the Cincinnati Ord- 
nance District in the termination of contracts, as in the case 
portrayed, for the convenience of the Government, Policy and 
procedure of terminations for the Army, based on the authority 
contained in public laws, is regulated by procurement regulations 
‘ssued by the Army Service Forces. 

“We expect to give you fair and just treatment. The dis- 
trict prides itself on the record of accomplishment and honesty 
which the contractors of this district have won for themselves 
in their dealings with the Government. The district wants you 
to know that in making that record, great reliance has been 
placed on the representatives of the contractors.” 

Many questions from contractors had been submitted to the 
termination section previous to an earlier meeting. Based on 
these, three representatives of the Cincinnati Ordnance Dis- 
trict spoke briefly on their special subjects. Emphasizing the 
Matesich, chief of the ter- 


need for prompt action, Capt. G, J. 
“The Prime Contractor 


mination section, took as his subject 
and the Termination.” 

“If the termination will result in your filing a claim,” said 
Captain Matesich, “it is necessary that you immediately plan 
your work to assemble the information required for the proper 
preparation and filing of your claim. Proper planning on your 
part will permit you to take care of all the important things you 
have to do, including prompt action on your termination.” 

Captain Matesich further coverea the filing of subcontractors’ 
claims and how they are handled. He also covered various items 
which may, in accordance with generally accepted principles of 
accounting, he included in claims, Inventories and their dis- 
position, partial payments on account, verification and certifica- 
tion were also covered. 

Discussing the subject of “The Termination of Subcontrac- 
tors,” Lieutenant Kitchen said: ““Termination of subcontractors 
affects most of our American production facilities and most of 
our production workers, So it behooves all subcontractor repre- 
sentatives, as well as their prime contractors, to understand what 
happens when termination of subcontracts comes about.” He con- 
tinued by explaining the application of legal rules, the relation- 
ship between prime and subcontractors, partial payments to sub- 
contractors either through the prime or direct, the application 
of certain fact situations to reduce subcontractor claims, neces- 
sary certifications, and disposition of excess materials. 

The last speaker, Maj. G. E. Fee, chief of the Legal Branch, 
touched on the subject of “Some Legal Phases of Terminations.” 
Government procedures in con- 
war contracts, he said, must be 


Any clear understanding of 
nection with termination of 
founded on a knowledge of the terms of the standard clause 
Govern- 


providing for termination at the 
\ Government contractor whose contract has been termi- 


convenience of the 
ment, 
nated does not come before the contracting officer as a sup- 
plicant Rather the 
claimant demanding full measure of his legal rights, Major Fee 


seeking favor, contractor appears as a 
said. 

Colonel McMahon then brought the formal part of the meet- 
ing to stating that the three officers who had just 
spoken would be glad to remain as long as any one had any 
questions. Contractors’ representatives were invited to ply them 


a close, 


with any questions which arose in their minds, and approximately 
seventy-five individuals remained for an hour and a half after 
the conclusion of the meeting to ask questions. 


Detroit Post 
Tue fall dinner meeting of the Detroit Post of the Associa- 
held at the Book-Cadillac Hotel, Detroit, on October 
Maj. Gen. Levin H. Campbell, Jr., Chief of Ord- 


tion was 


27th, w 








nance, as guest of honor and principal speaker. Col, Herbert W. 
Alden, president of the Detroit Post, presided at the business 
session which followed the dinner. During this period, the new 
constitution and by-laws of the Post were officially adopted by 
the membership. 

K. T. Keller, president of Chrysler Corporation and’a member 
of General Campbell’s Advisory Committee, was toastmaster 
at the dinner. In a brief address, Mr. Keller demanded that in 
dustry be given a voice in planning new ordnance production 
programs and urged the Detroit Post of the Association to 
become the strongest local chapter in the country in order to 
make its voice heard in the postwar period, Col. L. A. Codd, 
executive assistant to the Chief of Ordnance and former editor of 
ARMY ORDNANCE, also spoke. 

Firepower in 


address on “Ordnance 


69 of this issue. Others at the 


General Campbell's 
Battle,” is published in full on p. 
speakers’ table included: 

Brig. Gen. A. B, Quinton, Jr., Detroit Ordnance District; O. 
Kk. Hunt, General Motors Corporation; Maj. Gen. A. W. C. 
Richardson, British War Office; Brig. Gen. J. K. Christmas, 
Detroit Tank-Automotive Center; Edward G. Budd, Budd 
Manufacturing Company; Brig. Gen. H. R. Kutz, chief, Ordnance 
Military Training Division; Robert L. Biggers, president, Fargo 
Division, Chrysler Corporation; Col, Ray M. Hare, Fort Wayne 
McInerney, McInerney Spring & Wire 
\. Young Spring & Wire Com- 
Perry 


Ordnance Depot; J. L. 
Company ; L. A. Young, L. 
pany; I. K. Stone, Duplex Printing Press Company; S. 
Williams, Kelsey-Hayes Wheel Company; Charles O. Chestnut, 
McCord Radiator & Manufacturing Company; Warren H. 
Farr, Budd Wheel Company; Stephen T. Stackpole, 
Pierson, Detroit 

Army Ordnance 


Pennsyl- 
Company; H. L. Harvester 
Company; Col. Jj. L. Walsh, 

Association; Brig. Gen, W. P. 
ficer, Detroit Tank-Automotive Center; Edward T. 
troit Edison Company; Oliver Lucas, chairman, Lucas Mission, 
Brig. Gen. S. E, Detroit 


vania Railroad 
vice-president, 
Boatwright, Commanding Of- 


Gushée, De- 
British Ministry of Supply; Reimel, 
Tank-Automotive Center; Brig. Gen. R. H. Somers, secretary, 
Army Ordnance Association; Oscar Webber, J. L. Hudson Com- 
Chas. T. Bush, Chas. A. Strelinger Company; W. G. 
Lerchen, Watling, Lerchen & Company; H, E. Hund, 
Motors Corporation; Phil Huber, Ex-Cell-O Corporation; Carl 
\W. G. Lewellen, General Motors 
Detroit Post 


pany ; 
» 
Re O 


B. Parsons, Parsons Company ; 
Capt. J. W. Paynter, 
Army Ordnance Association, 

\ number of ordnance weapons, including the Bazooka rocket 
Book-Cadillac in connection 


Corporation ; secretary, 


launcher, were on display in the 


with the meeting. 


RocuestTer Post 


| HE annual dinner-meeting of the Rochester Post was held 
at the Oak Hill Country Club in Rochester on October 25th 
Brig. Gen. Julian S. Hatcher, chief of the Ordnance Field 
Service Division, was the guest of honor and principal speaker. 

Frank J. Smith, president of the Rochester Post, presided and 
introduced the Hon. Samuel B. Dicker, mayor of Rochester, who 


welcomed visiting members and guests to the gathering. Erwin 
R. Davenport, chairman of the Rochester Ordnance District 
\dvisory Board and treasurer of the Rochester Post, also 
spoke, reporting, among other things, good results from an 


active membership campaign now under way. 

Col. Frank J. Atwood, chief of the Rochester Ordnance Dis- 
trict and secretary of the Rochester Post, in introducing General 
Hatcher, ‘spoke in part as follows: 

“The storage, issue, repair, and maintenance of ordnance ma 
tériel are all functions of the Ordnance Field Service Division. 
The chief of that division will tell you about its operations. This 
distinguished officer graduated from the United States Naval 
Academy in 1909. He served fourteen months as a naval officer 


when he resigned to become a second lieutenant in the Army's 
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Coast Artillery Corps. Since that time his career has been most 
Nation's small-arm’s 
experts and is the author of several texthooks on small arms. In 
1931, he won the Webley and Scott Pistol Match at Bisley, Eng- 
land, with a perfect score—which has never been equaled, He is 
the inventor of a was 
adopted for use by the Army.... 

“Since the first World War he has had charge of rifle manu- 


distinguished. He is one of the foremost 


breech mechanism for cannon which 


facture at Springfield Armory and of cartridge manufacture at 
Frankford He also served at Watervliet and Water- 
town Arsenals. He has 
School, as commanding 
ter, Aberdeen Proving Ground, and as chief of the Ordnance 
Military Training Division. Now he is chief of the Ordnance 
Field Service Division, As General Campbell has aptly said, 
‘Ordnance in Battle’ is the watchword these days. Our speaker 
is your country’s best-equipped man to tell you about this most 


Arsenal. 
served as commandant of the Ordnance 
general of the Ordnance Training Cen- 


important phase of our global war.” 

General Hatcher’s remarks are published in full on page 77 
of this issue, 

More than 350 members and guests attended the meeting, in- 
cluding members from Albany, Oswego, Utica, Syracuse, James- 
and Buffalo, N. Y. Plans 
the 


town, Elmira, Ithaca, Binghamton, 


are being arranged for a meeting of Post in Buffalo in 


January. 


Texas Post 
THE annual meeting of the Texas Post was held at the Adol- 
phus Hotel, Dallas, Tex., on October 22nd. The meeting began 
with a general “Fellowship Hour” at 6:00 p.m., and was fol- 
lowed by a dinner at 7:09 p.m. A short business session was 
held following the dinner at which time the results of the elec- 
tion of officers for the ensuing year were announced and the 
officers duly installed. The following officers and directors were 
elected by mail ballot in accordance with the constitution of the 
Post: B. T. McNeil, William R. 
Houston, vice-president; Houston ; 
San and McRae, 


Texas Houston, president ? 
Sinclair, 


Col, Colin 


England, Harry 


. 


Dallas, directors to serve for two years. 


Kincaid, Antonio; Lieut, 
\fter the business session, a 3-act playlet entitled “Negotia- 
tion for Terminations” or “You Can’t Take It with You” was 
staged by the Murray Dramatic Club, This play was originally 
District 
pr duced 


written by members of the Chicago Ordnance office, 


and many 


and while it 
ridiculous situations and remarks, it brought out quite force- 


was definitely a comedy 
fully certain points with which contractors will be faced on the 
occasion of termination of Ordnance contracts. 

Col. Merle H. Davis, chief of the St. Louis Ordnance 
trict, then addressed the meeting on “The Business Side of Our 
Ordnance Colonel Davis pointed 


out many of the unknown factors and uncertainties which face 


Dis- 


Contracts.” In his address, 
the Ordnance contractors, and cited numerous examples demon- 
strating the methods used by the Department to 
maintain the manufacturer’s financial solvency and give him as 


Ordnance 


much relief as possible during the period of transition from one 
contract to another or at the termination of his Ordnance con- 


tract. 


New York University Post 
Ar a recently held election of officers of the New York Uni- 
versity Post of the Association, Thomas R. Torian was reélected 
to the office of president, Elliot Schick was named vice-presi- 
dent, Robert F. Borg, treasurer, and Stanford Schwartz, secre- 
tary. 

Herman Shaub, civilian administrator of the New York Ord- 
nance District Gage Laboratory, was the guest speaker at a 
smoker held by the Post in November. Mr. Shaub spoke on 
the inspection of tools and instruments and inspection methods. 


GENERAL MAxweELL Honorep 


Mag. GEN. RUSSELL L. MAXWELL, now Ordnance Of. 
ficer, G-4 War Department General Staff, formerly commander 
of the Army Service Forces Unit Training Center, Camp Ey. 
Hli., and former commander of the American Forces in the Mid. 
dle East, has been made an Honorary Companion of the Military 
Division of The Order of the Bath by the British Government, 
General Maxwell has long been a member of the Association ang 
was editor of ArMy OrpNANCE during 1925-1926. The follow. 
ing citation accompanied the award of the honor: 

“In his capacity as United States 
Forces in the Middle East, General Maxwell rendered signa} 


Commanding General, 
services to the allied cause, Later, as Commanding General, 
Service and Supply, he continued to perform with great ability 
services to the British Army in the Middle East which were of 
outstanding importance and of the very greatest assistance to 
our military efforts. 

“General Maxwell at all times, and in face of every difficulty, 
showed a willing determination to promote by every means in 
his power the development of satisfactory relations between the 
British forces and the forces of the United States. By his willing 
cooperation and ready help he materially assisted in all questions 
of supply to the British forces and the forces of the United States, 
The organization set up under his direction and control in the 
Middle East played a very prominent part in the maintenance 
and repair of military equipment supplied by the United States 
for the use of our forces and thereby aided materially the vic- 
torious operations of the Eighth Army. 

“His assistance in connection with the provision of units and 
material for the development of the Trans-Persian Railway and 
the ports of the Persian Gulf were not only of great advantage 
to the British forces employed in that area but in no small 
measure helped the allied cause as a whole by furthering ‘Aid 
to Russia’ through those channels of supply.” 


OxpNaANceE Orricers RecetvE Lecion or MERIT 


A number of Ordnance officers, both commissioned and _ non- 


commissioned, have been honored by the award of the Legion of 
Merit for exceptionally meritorious conduct in the performance 
of outstanding service. 

Vaj. Gen. C. C. Williams, of South Hamilton, Mass., 
was Chief of Ordnance of the U. S. Army from July 1918 to 
\pril 1930, was awarded the Legion of Merit during a special 
ceremony at the First 
award was presented by Maj. Gen. Sherman Miles, Commanding 


who 


Service Command headquarters. The 


General of the First Service Command in the presence of high- 
Army officers from that Williams, a 
charter member of the Army was 
graduated from West Point in 1894 and retired from active duty 
on April 1, 1930, He was recalled to duty on January 15, 1942. 
The following citation accompanied the award: 

“As War Department member of the National Defense Re- 
search Committee and liaison oflicer for the War Department 
with that committee during the period March 31, 1942, to July 
7, 1943, General Williams, by his outstanding technical and pro- 


} 


fessional ability, tact, and good judgment, was successful in 


General 
Association, 


ranking area. 


Ordnance 


solving the many difficult problems of codrdination and conflict 
of interest that arose in connection with relating the responsi- 
bilities of the War Department technical services with those of 
the National Defense 

aj. Gen. James K. Antonio, Tex., was chief 
of the Ordnance Field Service Division from April 1, 1940, to 
June 5, 1942, and “by his leadership, judgment, and high pro- 
fessional attainments, rendered exceptionally meritorious serv- 
ice during the period of the declared National Emergency and 


Research Committee.” 


Crain, of San 


present war. He amalgamated and expanded the military and 
civilian elements of the Field Service Division throughout the 


United States into a smoothly operating organization, providing 
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adequate expansion of storage, depot, and maintenance facilities 
to support the expanding Army of the United States .. . Gen 
eral Crain’s services in the exercise of this important duty have 
made a material contribution to the development of the fighting 
Army of the ( nited States.” 

Ist Lieut. (then Mstr. Sgt.) Thomas O. Murphy, of Atkin 


= N. C. organized, set up, and directed the operation of 
soll, + ’ 





medium-maintenance shops, carrying on maintenance work in 


the open during the arctic winter. “His tireless devotion to 


duty,” the citation reads, “necessitated long and irregular hours 
and contributed immeasurably toward the combat efficiency of 
the fe ree.” 

str. Sot. Arto C. Monaco, of Upper Jay, N. Y., developed 
yisual aids for use in the training program of the Crdnance 
Department. “His creative imagination, high degree of technical 
skill, and ability to organize and inspire others produced the 
many excellent visual aids which are used in all phases of instruc- 
tion in this establishment and greatly facilitated the execution of 
the training program.” 

Tech. Sgt. Lewis H. Zerbe, Mohnton, Pa., was an instructor 
in small-arms repair to the cadre of the Quartermaster Replace 
ment Training Center, Camp Lee, Va., from June 17, 1942, to 
March 31, 1943, where he conceived the idea of training a 
representative number of the Quartermaster Replacement Train 
ing Center as company ordnance mechanics. “The conception of 
the idea was excellent, and Technical Sergeant Zerbe has dis- 
played skillful ability in organizing his instruction and trans- 
mitting his knowledge to his classes. His methods of instruction 
have become standard for his assistants and his ability and per 
ception have succeeded in quickly training company mechanics in 
the repair and maintenance of small arms. The results thus ol 
tained have kept a maximum number of weapons at Camp Le« 
in service.” 

Staff Sgt. Andrew Lossky, of New Haven, Conn., was in 
charge of a subsection in the G-2 section of a corps headquarters 
in North Africa and Sicily from January to August 1943, in 
which assignment he fulfilled the duties normally assigned to an 
officer, “He brought to this assignment exceptional scholarship 
and a knowledge of five foreign languages. These talents were 
applied with unflagging zeal and painstaking research, with th 
result that information on Italian and German forces opposing the 
corps throughout the Tunisian and Sicilian campaigns was ac 
curate and comprehensive. He exercised great discrimination in 
his studies, and the information which he compiled from them 


Was a major contribution to the success of both campaigns.” 


CoLoNnEL Hopces PRoMoTED 


Liet T. COL. LeROY HODGES, formerly Comptroller of 
the State of Virginia and a former national director of thx 
(Army Ordnance Association, has been promoted to the rank of 
colonel and assigned as Ordnance Officer with the headquarters 
of the Virginia Protective Force (State Guard). Colonel Hodges 
was Ordnance Officer of the former Virginia National Guard and 
is the author of “Postwar Ordnance.” When on active duty in 
the Ordnance Department at Washington, D. C., he served on 
the staff of Maj. Gen. C. M. Wesson, then Chief of Ordnance. 
Colonel Hodges has long been a member of the Association and 
a staunch champion of the Ordnance cause, His promotion is a 


source of pleasure to his many friends, 


Dr. Wittiam QO, Hortcnuxiss Retires 

R. WILLIAM O. HOTCHKISS retired as president of 
Rensselaer Polytechnic Institute on October Ist, He had been 
president since 1935, 

Dr. Hotchkiss was awarded the title of president emeritus for 
his “meritorious service particularly in the establishment 
and execution of the extensive war service the institute has per- 
formed during the last three years.” 


~ 





f Mining and 


lechnology, Dr. Hotchkiss was Wisconsin state geologist and 


\ former president of the Michigan College « 


; ; a oe ‘ 
chairman of Wisconsin's State Highway Commission 
. 


NUMBERS 


P 7 
OSTAL ZON} 


Mi MBERS of the 


ORDNANCE are requested to send notice of their postal zone 


\ssociation 


numbers (if any) to the Executive Offices of the Association, 
705 Mills Building, Washington 6, D. C., as soon as possible. 
This is a Post Office requirement, and it will also insure 
prompter receipt of Army Q1 NcE, the monthly 
meeting notices, and other communications from the national 
headquarters. 

Members and subscribers who change their addresses should 
notify the Executive Offices of the Association at least three 
weeks before the publication date of the subsequent issue. If 
readers have notified the Association of their proper address 
within the specified time and still do not receive their copy, 
they must make claim for the missing copy within two months 


after scheduled publication. Claims for missing copies made 


] 


later than two months after the publication date cannot be hon 


ored, as extra copies are usually exhausted by that time. 


NECROLOGY 
| HOMAS ERBY KILBY, former Governor of Alabama and 


one of that state’s leading industrialists, died on October 22nd at 
the age of 78. 

Governor Kilby was chief executive of Alabama from 1919 to 
1923 and was president of the Kilby Steel Company of Anniston 
at his death. He unsuccessfully opposed Hugo L. Black for the 
United States Senate seat which the latter held. In 1930, Gover 
nor Kilby was one of the organizers of the Birminel 
the Association. 

Mr. Kilby took thx oath of office as Governor o1 
owed, Alabama saw the he 


1919. During the four years that fol 


1 


ginning of her great highway system. With maz business re¢ 
forms, the state entered a period of industrial revolution un 
equaled in its history, One of the Governor's first 1 es Was to 


] ] ] 4 


establish a budget system for the stat 


Governor Kilby abolished the lash for convicts and built the 
state prison near Montgomet a model institution which hears 


his name. 






ARTHUR B. WHITTET, head ordnance engineer of th 
mobile-artillery section of the Ordnance Department, died on 
November 27th at his residence in Washington, D. C., at the age 
of 58. 

\ native of Texas, Mr. Whittet was graduated from Texas A 
& M,. College in 1903 with a B.S. degree. He came to Washing 
ton in 1909 to accept an appointment in the Ordnance Depart 
1, 


I lance enLinee! 


ment and was subsequently promoted to head oré 


He held that post until his recent illness. 


Ni ITICE has been also received of the deaths of the following 
members of the Association: Wayne A. Baird, Houston, Tex. ; 
John J. Brett, Brooklyn, N. Y.; John Otho Downey, New York, 
N. Y.; O. R. Fageol, Kent, Ohio; William B, Hannum, 51 
Valley Stream, L. I., N. Y.; Clarence H. Howard, Jr., St. Louis, 
Mo.: Mortimer S. Kashare, Elkton, Md.: Emil H. Kessler, 
Dayton, Ohio; I. T. Macrae, Jr., Cleveland, Ohio; 
Masters, Philadelphia, Pa. ; Frank W. Morhardt, West Hart 
ford, Conn.; H. L. Myer, Shreveport, La.; G, G. Rheuby, Glenn 
Mills, Pa.: Samuel A. Stafford, Edgeworth, Pa Eugene T 
rrotter, Brooklyn, N. Y. To their relatives and friends, ARMY 


OrpNANCE, on behalf of the 


George 


Association membership, extends 


condolences and regrets their loss to the national defens« 
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Ge tie The Sota!” 


This A-F Pan-Type Over- 
lapping Beaded Apron Con- 
veyor takes the scrap (via 
slides) directly from the 
stamping presses and conveys 
it out through the wall to a 
long reversing conveyor of 
similar construction, which, in 
turn, conveys the scrap to cars 
at one end—or to an inclined 
apron conveyor discharging 
into trucks at the other end 
of the line. 


owreee 


vrermeer 
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ALVEY-FERGUSON SCRAP SALVAGING 
CONVEYORS HELP YOU TO MORE 
EFFICIENT SCRAP CONVERSION 


YOU KNOW that scrap reserves are declining—ard at an 
alarming rate. Scrap that is needed fer vital war preducts. 
You've been asked by Uncle Sam to back up the Nation’s Scrap 
Conservation Campaign. But how? 

Here’s the first really practical, efficient, and economical 
method—the use of an A-F Scientifically Planned Scrap Salvaging 
System especially adapted for your plant! 


This photograph shows how the 
scrap is discharged directly into 
the cars for immediate shipment 
to scrap-salvaging plants. No 
trucks are used. No manpower is 
wasted. 


The bottom photograph shows 
how the A-F Portable Conveyor 
units carry the scrap discharged 
from the main conveyor directly 
to a trailer truck for movement to 
a steel mill. After one trailer truck 
has been loaded, scrap can be 
dumped into either of two other 
lined-up empty trucks. 


Other types of A-F Scrap Handling Conveyor Systems segregate important 
scrap—ferrous from nonferrous, etc.—and dump each type of alloy into its own 
bin or carrier. 

Whatever your scrap-salvaging, material-handling, and metal-products clean- 
ing and finishing problems—write us today. 


The ALVEY-FERGUSON COMPANY 
26 Disney St., Cincinnati 9, Ohio 
Affiliated Corporation 


The Alvey-Ferguson Co. of California 
Slauson and Santa Fe Ave., Los Angeles, Calif. 
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F JR whatever mental aberration lay behind his statement in 
the last installment of these papers (ARMY OrpNANCcE, Novem- 
ber-December 1943, p. 594) to the effect that “no specimen (of 
the Lowell machine gun) was purchased by the U. S. Govern- 
ment,” the author sincerely apologizes. The inaccuracy of this 
observation is revealed by the figures in the table which shortly 
precedes it where it is shown that during the period 1878-1884. 
the U. S. War Department acquired a total of twelve Lowell 
guns of .45 (rifle-cartridge) caliber. 

A test of the Lowell gun (Fig. 11) made at Sandy Hook in 
1877 was mentioned in the previous installment, (The recommen- 
dations of the test board recorded there as referring to the 1877 
trials actually followed the tests of 1878.) In the report of this 
test, the gun’s general system of operation is so completely and 
so clearly described that it may well be quoted at length: 

“The battery, or 
order. The system is composed of two distinct parts; viz., the 
with their trunnions, and the 
breech, containing the mechanism. The barrels 


Lowell machine gun, is of the mitrailleur 


harrels, disks and frame and 
generally four, 
although a greater number may be used—are mounted between 
two supporting disks, arranged to revolve in rings. The ring at 
center of barrels is provided with trunnions which work in the 
frame connecting the barrels with breech mechanism. The rear 
ring and inclosed disk, when the barrels are in position, lock 
with the frame. By this arrangement of the barrels they can be 
disconnected from the breech and tilted up, allowing them to be 
readily inspected or cleaned; also facilitating the extraction of 
any obstruction. 

“One of the peculiar features of this gun is that the firing is 
confined to one barrel at a time, requiring but one lock. This 
barrel is used until heated, disabled, or clogged, when it is ro- 
tated aside by a simple lever movement and another brought 
into place, and this can be done quickly and without shutting off 
the feed. The upper barrel being the one fired, it is always in 
sight of the operator, and any damage to it, such as bulging or 
bursting, can he readily detected and its use in subsequent firings 
avoided. 

“The breech mechanism is contained in a housing of brass, the 
lower half of which is securely bolted to the connecting frame, 
the cover or upper half being secured to it by hinges on the left 
side and on the right by catches when closed. This cover is in 
two parts, so that the whole breech mechanism can be exposed, 
or only that part of it which receives the cartridges from the 
feeding tube, The advantage of this arrangement is apparent. In 
about fifteen seconds the cover can be thrown open, and the 
working parts, which occupy but little space and are exceedingly 
simple and strong, can be removed and replaced without tools by 
any man of ordinary capacity. The principal parts of the breech 
mechanism are the crankshaft and worm for rotating feed or 
the lock-plunger with its firing pin, firing-pin 
two carrier rolls and shafts with 


carrier rolls; 
spring, and two extractors; 
gearing, and the feeding tube. 

“The crank works from the rear, and for purposes of drill or 
The 


lock-plunger has two strong extractors, operating positively and 


exercise the machinery can be reversed without change. 


not depending upon springs. These extractors grasp the cartridge 
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shell on opposite sides and remain locked until the shell is fully 
withdrawn, The firing pin has an elongation pointing downward 
which, as the worm rotates, is forced back by a cam on the 
worm, compressing the spring. The moment the firing pin is 
released, it strikes the primer of cartridge, and discharge takes 
place. The carrier rolls are simply two cogged wheels, revolving 
in opposite directions, and so arranged as to receive between their 
teeth the cartridges delivered from the feeding tube; the rolls 
carry the cartridges between plunger and chamber of barrel, re- 
ceive the fired shell, and, by further movement of crank, force the 
shells to fall to the ground. One entire revolution of the crank 
fires and extracts three cartridges. 

“The feeding tube consists of an upright brass tube, firmly set 
in a socket directly over the carrier rolls; it can be removed, if 
necessary by loosening a setscrew at its lower end. This tube 
has a slot on its forward side, extending its whole length, of a 
width slightly greater than the diameter of the cartridge. It is 
also slotted on its interior to receive the head of the cartridge, 
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being slightly trumpet-shaped at its top to facilitate the intro- 
duction of the cartridge. It will hold about thirty cartridges. In 
the socket which holds the feeder is a stop with a milled head, 
normally held back by a spiral spring that allows the cartridge 
to fall. Should it be desirable to stop the feed, the operator pushes 
in this ‘stop,’ turning it slightly to the left, it being held in that 
position by a small pin entering a slot. There are also provided 
for service with the gun feed-cases of tin, holding seventeen 
cartridges each; the cases are made by simply turning a piece 
of tin about one inch wide so as to hold the heads of the car- 
tridges by their flange; pieces of steel bent over the ends of the 
case and soldered to it hold the cartridges in place. By placing 
the case in ‘feeder’ and pressing on the top cartridge, the 
steel spring is forced back, and cartridges drop into place.” 

During the test in question, in the course of which 14,905 
cartridges were fired, a number of ammunition malfunctions 
were noted. In addition, “when changing barrels so as to bring 
another into use, the lever and spring did not (always) bring 
the fresh barrel exactly into line with the jaws of the rolls, so 
that when the cartridge was pressed forward the bullet caught 
in the barrel and jammed there, and cartridge was exploded by 
pressure of block behind it.” 

The board commented on the design and function of the 
weapon as follows: “The principal features of this gun, different 
from those used in other systems, are the feed, the double ex- 
tractor, and the accessibility of parts—features possessing much 


bwact Weight Scales 











Automatic Classifier for 
Volume Production... 


Classifying thousands of small parts with severe 
tolerances presents a very real production prob- 
lem. EXACT WEIGHT Scales have solved this 
problem for a major munitions manufacturer 
producing ammunition pellets needing classifica- 
tion. The same principle can and has been 
applied to small metal and rubber parts of all 
types when they are within a reasonable tolerance 
range. 


Parts to be weighed are discharged from six 
revolving scale platters through a series of open- 
ings in the table top. When eight revolutions 
per minute are maintained, the machine pro- 
duces 48 selected weights per minute. The 
operation is automatic and thus eliminates the 
personal element. 


If you have a volume selection task, this classifier, 
with modifications to suit your product, may 
solve your problem. Write for full details for 
your operation. 


THE EXACT WEIGHT SCALE COMPANY 


Columbus 8, Ohio 
Dept. W, Toronto, Canada 


RE IS NO SUBSTITUTE FOR EXACT, 


% 


x 
~ 


“ PRECISION SCALES 











= 








































SS 








ARMY ORDNANCE 


Vor. XXVI, No. 142 





TRACTION eee 


—— 


TRUCKS ELLE 


LANDING 
EES = 
TOOL 

BOXES 


eelcrete 


GRATINGS SHELL CASES 


OF 
EXPANDED METAL 


t? 


we 


EXPANDED METAL 
aves STEEL 


The Steelcrete system of cold-drawing sheet steel 
into Expanded Metal produces maximum strength 
with minimum weight. Steelcrete Expanded Metal 


is especially adapted for: 
Trucks Tanks 


Traction and Landing Mats 
Plane Parts Tool Boxes 
Shell Cases Gratings 


The entire facilities of one of our plants, which has 
been especially designed for the fabrication of light 
plate, sheet metal or expanded metal products, have 
been assigned to the production of war items. We so- 
licit your inquiries on either job or production type 
business. 


OTHER 


SAFETY PRODUCTS 


SAFETY GUARDS for Men and Machines 
SAFETY GUARDS for Windows, Doors, Conveyors 
REINFORCING MESH and WELDED WIRE FABRIC for Concrete 


Literature Upon Request 


THE CONSOLIDATED 


EXPANDED METAL CO’S. 


WHEELING, WEST VIRGINIA 
Offices in principal cities “IT’S WHEELING STEEL” 


LL 


Ordnance in Review 





merit. The carrier rolls prevent the accumulation of cartridges 
before the lock, receive the shells as they are withdrawn from 
the barrel and carry them clear of the gun, all their movements 
being positive and certain. The extractors, from the construction 
of the ‘lock-plunger,’ are obliged to retain hold of the flange of 
the cartridge until the shell is delivered to the rolls, clear of the 
barrel, The working parts of the gun, being so accessible, can he 
quickly removed for repairs or cleaning, and, in case the gun 
should have to be abandoned in the field, can be readily disabled 
by removal of mechanism. The only parts liable to disarrange- 
ment or that generally require cleaning are the ‘lock-plunger 
and the two ‘carrier rolls.’ The barrels, not being made fast to 
the framework, can be ‘tilted up,’ making inspection and cleaning 
an easy operation, but a want of stability and a sacrifice of accy- 
racy result.... 

“The board recommends that a new gun be made for trial, 
embodying any improvements deemed practicable and desirable 
by the inventor, but more especially those looking to the insuring 
of increased accuracy of fire and increased stability of the sys- 
tem; the gun and carriage to be ordered by the Department, and 
the board to be consulted as to general features and details of 
the system.” 

In conformity with the above, another trial model was pro- 
duced by the Lowell Company and tested on April 9, 1878. Some- 
what over 10,000 rounds of ammunition were fired and a material 
improvement in accuracy and efficiency was noted. 

According to Farrow’s Military Encyclopedia (Vol. II, p. 
235), the U. S. Navy had adopted the Lowell gun prior to the 
date of publication of this work (1885) ; Russia had likewise pur- 
chased twenty specimens for its navy, and California had bought 
three for issue to its state prisons, The weapon therefore appears 
to have met with some little acceptance. 

3ut the days of the hand-operated machine weapon were already 
numbered when Farrow’s comments on the Lowell appeared in 
print. For the recoil-operated Maxim was now a reality. As 
indicated in an earlier installment of these papers, it receives con- 
siderable attention in Farrow’s work (although much less than 
he devotes to the Lowell). 


THE Maxim of this period was of .45 caliber and possessed a 
cyclic rate of fire of about 600 rounds a minute. It weighed, less 
its carriage, some sixty pounds and had an over-all length of 
fifty-seven inches. Cartridges were fed from a belt or a drum. 

Maxim was not the first to attempt to harness the forces of 
recoil and put them to work at operating a gun mechanism. But 
he was definitely the first to produce a successful machine gun 
on this principle. Without fundamental changes, his weapon has 
been reproduced in model after model from 1884 to date. Far- 
row’s appraisal of the first specimen can, therefore, be considered 
as generally applicable, It reads: “The gun may be described as 
follows: It has a single barrel, arranged in such a way as to re- 
coil slightly in its bearings, the force of recoil of each round act- 
ing on the feeding and firing gear so as to load and discharge the 
next round, and so on, round after round, in succession. That is, 
the force of recoil extracts and ejects the empty case, brings the 
next round into position, pushes it home, and cocks and liberates 
the striker. The barrel recoils 9/16 of an inch, with its breech 
held firmly closed. This gives the bullet time to escape and fly 
about a hundred feet so that the gases have also abundant time 
to escape after it has left the muzzle. Then a locking hook, which 
has held it close, is opened, and the barrel is stopped, while the 
breech (block) and extractor run on, carrying the empty case 
with them. This is ejected, and the succeeding round brought into 
position by a feed wheel, when the return stroke given by a con- 
necting rod sends the charge home, closing the breech, pushing 
the barrel forward into a firing position, and finally releasing 
the striker which fires the round. The recoil of this round re- 
peats the above movements, and so on, as long as filled cartridges 
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are supplied and fired.” (In the operation of the modern British 
Maxim, however, recoil energy is augmented by gas pressure.) 

With the introduction of the Maxim, the star of the hand- 
operated machine gun commenced to decline. (Fig. 12 illustrates 
the Mark III British Maxim of about 1897.) The United States 
clung to its Gatlings to and through the Spanish-American War 
of 1898. Indeed, this gun was a standard article of issue as late 
as the early 1900's. Even so, it already had been receiving severe 
competition for a number of years in the form of Browning’s 
gas-operated gun as pr »duced by the Colt Company and perfected 
as early at 1895, (The Maxim, though invented by an American, 
was never officially adopted by the U. S. Government.) While 
basically different in its mode of operation from the Maxim, the 
Browning was, like the latter, wholly self-actuated, and the 
competition offered the hand-operated type of weapon by the 
recoil-operated Maxim plus the gas-operated Browning and other 
similar weapons soon became overwhelming. In spite of vigorous 
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efforts to keep it in the field, the hand-operated variety was al- 
ready moribund at the turn of the century, By the end of the next 
decade it was, to all intents and purposes, wholly out of the 
running. 

The period of 1860-1885 therefore covers, for all practical pur- 
poses, the active life span of the hand-operated machine gun. 
Given its brilliant initiation by Richard J. Gatling in 1862, it 
soon engaged widespread interest, and several successful types, 
built on widely differing principles, appeared. Despite the ill 
repute acquired by the tactical misuse of the mitrailleuse in the 
Franco-Prussian War, some form of hand-operated machine gun 
was sooner or later adopted by practically all civilized nations. 
It was a colorful weapon and had a colorful history. Though 
constantly misused tactically throughout its entire existence, its 
potential usefulness was so apparent that its eventual acceptance 
was certain. It is a weapon that will live long in the minds and 
memories of military men. 

Epitor’s Note.—This is the sixth and last of Colonel Goddard's 
articles on “The Machine Gun—The Period of Recognition” 
which began in the March-April 1943 issue of ARMY ORDNANCE. 
These articles will be prepared in brochure form and copies may 
be obtained upon request when available. 

With his description of the Maxim machine gun, Colonel 
Goddard brings to a close this third series of papers on machine 
guns, the first of which (The Machine Gun—Its Early Applica- 
tions) was begun in the September-October 1941 issue of ARMY 
ORDNANCE and concluded in the March-April 1942 issue. The 
second series, entitled “The Machine Gun—A Period of Evolu- 
tion,” was begun in the May-June 1942 issue and concluded in 
the January-February 1943 issue. 
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TRANSITION FROM RIvETED TO WELDED TANK Construcrioy 


WILLIAM OSHA 


THE light combat tank has proved itself in many theaters of 
this global war. Let us consider here its construction and the 
part that welding has played to make it a more effective instry. 
ment of combat. In the fabrication of riveted tanks, armor plates 
of various thicknesses, shapes, and contours are assembled by 
riveted butt-strap construction. The butt straps are fabricated 
from structural shapes and strip. The plates are gas-cut to shape; 
then planers and shapers accurately cut the abutting edges to 
make a tightly fitting joint. Brakes and hydraulic presses form 
the plates to the desired contour and holes for riveting are care- 
fully drilled to template. 

The fabrication of welded combat tanks of the same design 
differs in the elimination of the butt straps and the rivet holes 
in the armor plate for assembly and in the additional double 
beveling of the armor-plate edges by oxyacetylene beveling 
machines. 

The substitution of the welded joint revised armor-plate-edge 
preparation. Oxyacetylene-flame shape-cutting machines as pro- 
duction tools relieved the planer and shaper and in most cases 
produced a satisfactory edge and bevel for the welded joint, The 
design permitted 90-degree flame cutting of all plate edges to 
dimension; 30-degree, 45-degree, and 60-degree beveling in the 
same plane, when properly guided, furnishes a satisfactory edge 
for welding. 

The gas shape-cutting machine has proved itself more efficient 
and more economical than planers and shapers, not only in 
cutting sixty pieces of armor plate per tank but also in double 
beveling a great many of these plates in the welded design. This 
may not seem impressive for the individual tank, but the gas 
cutting machine as a duplicator is most efficient in the production 
of over 1,000 tank sets of armor plate a month, 

The application of approximately eighty gas shape-cutting 
machines of various types to armor-plate fabrication required a 
great deal of patience and perseverance in order to get an eff- 
cient setup and economical results. Ordinarily, sufficient accuracy 
may be obtained by burning direct from the pantograph rather 
than from “riding the plate.” Arrangement of cutting so that the 
torches ride a template attached to the armor plate being cut 
maintains a tolerance to one thirty-second of an inch and con- 
sistent duplication. Gas cutting of homogeneous armor need not 
be followed by flame softening, but welds can be made directly to 
the gas-cut surface provided all heavy scale is removed by 
touch grinding, 

The combat tank consists of two units—the hull and the 
turret. The original turret of riveted design was made up as a 
polygon with eight sides from flat armor plates, the two long 
sides focusing toward the front gun-shield plate. The turret 
cupola was a 6-sided polygon, two sides being vertical extensions 
of two sides of the turret proper. The assembly of these plates 
in a strong integrated unit required many miter joints with 
abutting edges cut very accurately at various angles in a planer 
or shaper setup. All plates required in the integral unit were 
drilled by jig preparatory to assembly by countersunk-rivet butt- 
strap construction. There were 220 holes drilled and reamed, 
and 220 rivets driven for each turret. 

When the American Car and Foundry Company was asked 
to weld some armor-plate samples the company knew of no one 
who had any experience in welding face-hardened armor, After 





Mr. Osha is general welding foreman at the Berwick plant of the 
American Car and Foundry Company. He was assisted in preparing this 
paper by John W. Sheffer, general electrical engineer of the company. 
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trying several different joints and electrodes, it was finally de- 
cided to butt weld with a double-V joint two plates approxi- 
mately 18 x 36 inches to form a test plate 36 inches square. 
(This was some time before the H plate was proposed.) The 
weld was made originally with special electrodes with two beads 
of hard-surfacing electrodes on the face side. The ballistic tests 
of various butt-welded joints (which were primarily for resist- 
ance to penetration ) developed a joint 85-90 per cent of that of 
the armor plate itself; the double-bevel butt-welded joint was 
then substituted for the riveted butt-strap construction on the 
8-6-sided polygon turret design. 

The jig assembly of these armor-plate segments into the 8- 
sided polygon permitted tacking these plates together after a 
buttering bead was applied at the root gap edge before plates 
were placed in jig, leaving a 14-inch separation at the root for 
the first multiple-pass hand welding and a root gap opening on 
the inside of 30 to 45 degrees and on the outside of 45 to 60 de- 
grees. This permitted complete penetration of the root passes. 
This design of lapping the plates in several positions used a 
double fillet weld—one on the inside, the other on the outside. 
The outside fillet with a vertical lap gave little concern regarding 
ballistic impacts due to its position, The horizontal! lap on the 
floor in most cases permitted double side and edge fillets equal 
to the thinner plate. 


THE first welded turret was a quick change-over from the 
riveted design by double beveling six abutting vertical edges 
and proceeding to weld these joints by the best technique then 
available for armor-plate welding. However, the excess man- 
hour welding time for multipass double butt welding of six 
seams of about thirty inches each suggested a turret of 
new design adapted for welding wherein two semicylindrical 
formed homogeneous armor plates had one vertical double butt- 
welded joint with the long sides focusing toward the front gun- 
shield plate. The cupola was semicylindrical with two vertical 
butt-welded seams and a horizontal butt and fillet weld attach- 
ing it to the turret top. Welded attachment of the base ring and 
guard together with peek door frames created an integrated unit. 
This welded design was produced for about a year. 

A welded turret with a bulge in the rear was put into pro- 
duction early in 1943. This entirely new design was necessary 
due to requirements for increased space in the turret. The two 
homogeneous formed side plates were gas cut horizontally, and 
the bottom section was formed into a circle to which the base 
ring is attached. The upper section projects to the rear to form 
the bulge and is also focused forward for attachment to the front 
gun-shield plate. Roof and floor attachments complete the turret 
unit. 

The attachments just referred to in this design require four 
multiple-pass double butt welds, two extending the back- 
plate attachments to the side plates and two extending the side- 
plate attachments to the front plate. Sections through the prin- 
cipal welded joints show from six to eight multiple passes, three 
of which are hard-facing, 

Production demands attention to the creation of proper jigs 
and positioners in order to give the welder every advantage in 
man-hour output and at the same time enable him to produce a 
weld of the highest quality, Fillet welds continue in use for lap 
joints and certain attachments such as handles, hoisting eyes, 
guards, plate reénforcements, retainers, segment gussets, strap 
hinges, and supports. These fillets vary in size from one-fourth 
to three-fourths of an inch. As more was learned about welding 
armor plate, it was found that the saying, “A bad welding job 
is better than a good riveted one,” gradually was heard less and 
less. Emphasis was placed on making welds that approached the 
strength of the parent plate, and resistance to penetration became 
secondary to shock resistance. 

In welding face-hardened armor, the operator is confronted with 
essentially two metals: the core, which has a low carbon con- 
tent, and the face, which has an extremely high carbon content. 
Welding this outside face with hard-surfacing electrodes to pro- 
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duce resistance to penetration is not so difficult, but the weld. 
ment has little ductility and therefore little value for shoe, 
resistance. There finally was developed what is known as mask. 
ing. The plate edges that are to be welded are sprayed with a 
copper coating which prevents them from absorbing more carbon 
in the carburizing process. The welder is now no longer con- 
fronted with a bi-metal, but can proceed using practically the 
same technique employed in the welding of homogeneous tank 
armor plate. 

The transition from the riveted hull to the hull of welded 
construction required additional manufacturing space and differ- 
ent equipment such as special welding jigs, welding positioners, 
hand-welding machines, and automatic plug welders. Plug weld- 
ing was substituted for all horizontal riveted attached butt-strap 
angles which eliminated exposed rivet heads, A plug-welding 
setup produced welds in a few seconds at 800 amperes through 
the use of push-button electronic-controlled welding heads op- 
erating on ball-bearing carriages. This operation caused the 
operator little fatigue. 


THE design of the welded hull permitted the transition pro- 
gram to be executed in three steps with practically no reduction 
in daily output. Step one specified: (a) all sponson conneciion 
angles to be plug welded to sides; (b) top and bottom plates of 
the sponson to be riveted in the final assembly; (c) front T sec- 
tion to be welded to the side; (d) all hinges to be welded to 
doors and door frames; (e) the rear top angles which take the 
top plate to be plug welded to the sides up to the curved rear 
hood. Accumulation of these welded subassemblies for several 
weeks permitted their substitution without loss of production, 

The second step required: (a) rear hood to be formed and 
angles plug welded to the side—the formed armor plate was 
slightly modified in design to facilitate welding assemblies; 
(b) the entire front cover plate which protects the bow gunner 
and driver to be changed to welded construction; (c) the bottom 
sponson plate to be flanged and plug welded to the inside of the 
side plate. The transition on this second step was made without 
loss of production, 

Change-over to a complete welded hull in the final step in- 
cluded the entire sides of the hull, which meant (a) the plug 
welding of the bottom side angles; (b) welding the side rear 
angles to the side; (c) welding bulkhead angles and gasoline- 
tank pocket; (d) butt welding the two side sections, eliminating 
the butt straps; (e) changing the two vertical seams on the 
sponson from plug butt strap to full butt weld, For production 
reasons in the final assembly, the top plate and the bottom or 
floor sheet are riveted to the connection angles. These are verti- 
cal rivets. 

After several weeks of planning, purchase, and rearrangement 
of machines and equipment, the transition to this welded design 
was accomplished in the midst of a very large daily production 
without interruption or loss of production. In fact, in one case, 
production was actually increased three tanks a day over the 
previous output. 

Resistance spot welding of satisfactory ductility has replaced 
many exposed rivets in light sheet-metal assemblies, such as 
sand guards, boxes, and brackets required on the tank, Eleven 
spot-welding machine days were required for normal tank pro- 
duction. 

As the result of this transition from riveted to welded con- 
struction, the U. S. Army now has a light combat tank with more 
protection to its crew. It is more heavily armored in front and 
has sponsons which slope twenty degrees—equivalent ballistically 
to an additional %-inch thickness of armor plate. It has a flat 
all-welded turret which is “right” ballistically ; is better stream- 
lined, and is lighter in weight—thus giving greater horsepower 
per pound and extending the cruising range. 
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New U. S. Weapons 


As the war goes on, more and more evidence appears to show 
that the designers of arms and equipment for American troops 
were far from caught napping by World War II. From the very 
outbreak of hostilities, American matériel was at least the equal 
of that of any of our enemies; now, as the changing theaters of 
war demand new requirements in weapons, American inventive- 
ness and ingenuity have come into full play and are producing a 
veritable flood of weapons that far surpass anything the enemy 
can hurl against our forces. 

The Ordnance Department of the Army alone has over 1,000 
new weapons under development and undergoing battlefield tests 
for the final assault on the Axis. Contracts have been let with 
almost 400 laboratories, engineering organizations, universities, 
and industrial companies for research and development work on 
battle tools, automotive vehicles, and ammunition. 

Thousands of Ordnance contractors in various parts of the 
country have been mobilized through eighty-five special com- 
mittees to work continuously on the improvement of production 
designs and methods. More than a thousand suggestions of em- 
ployees in Ordnance-producing facilities have thus far been 
adopted and put into effective operation, The National Inventors 
Council of the Department of Commerce has given the Ordnance 
Department access to the suggestions of the general public for 
new or improved methods of production and for new or im- 
proved war weapons, Of approximately 152,650 inventions sub- 
mitted to the council and reviewed by it as of July 1, 1943, over 
50,375 pertained to ordnance items. Six of these inventions have 
been approved and are now in production, while about fifty-nine 
are being developed and tested. 

Some of the new devices fostered by the Ordnance Depart- 
ment and other branches of the Army are described below. 


A New AnrTIAIRCRAEFT DrrEcToR 


A NEW antiaircraft-gun director, the M9, recently has been 
developed by Bell Telephone Laboratories and has been adopted 
by the Army. Like other directors, the new instrument aims the 
guns of an antiaircraft battery and adjusts the fuze setters so 
that the shell will burst when close to its target. It differs from 
other directors in that it employs electrical circuits instead of 
mechanical movements to make its calculations. 

The new director was conceived by Dr. David B. Parkinson 
of the Bell Company who was assisted by his associate, Dr. 
Clarence A. Lovell. Funds for a pilot model were allocated by 
the National Defense Research Committee and, after endorse- 
ment by the Antiaircraft Artillery Board, the device was put into 
production at the Western Electric Company under the auspices 
of the Ordnance Department. 

In the art of ranging on a moving object, the electrical di- 
rector represents a considerable advance in several particulars. 
It has solved the difficult problem of compensating for the errors 
introduced by the human element. There is a natural tendency 
for an observer operating a director to permit the target to 
stray from the cross hairs in the telescopes. Realizing that this 
has occurred, the observer attempts a quick recovery which may 
be interpreted as a change in the speed of the target. If this in- 
formation were used, the gun would quickly change its lead to 
fit the false rate of speed. Engineers of the Bell Telephone 
Laboratories have long been familiar with electrical networks 
for telephone systems, so they inverted a brand-new one by 
which the momentary fluctuations are averaged out, and the 
electrical director considers only the smooth rate reported over 
a period of several seconds. Another characteristic of electrical 
apparatus which is particularly fortunate in wartime is the pos- 
sibility of building it to high accuracy with ordinary shop person- 
nel and production methods. 


OUR ARMY COVERS 
THE EARTH...BUT 


At army camps, flying fields, and training 


centers all over this country and many other 
countries vital to Allied defense, Cletracs are 
“doing their duty”—like good soldiers. Road 
building, bulldozing, hauling—moving earth, 
stones, and trees to make army defenses and 
training fields stronger, safer, smoother, for the 


all-out drive for Victory. 


In any kind of a job, in any part of the world— 
regardless of climate or conditions—Cletracs 
do the tough jobs—easily, economically, and 


rapidly. 
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The Army-Navy "E" pennant now flies over 
the Fitzgibbons plant, emblem of sustained 
endeavor by the men and women of Fitzgib- 
bons, and of their determination to maintain 
the Fitzgibbons standard of wartime pro- 
duction, until the forces of international 
banditry are smashed. 


FITZGIBBONS BOILER CO., Inc. 
101 PARK AVENUE, NEW YORK 17, N. Y. 
WORKS: OSWEGO, N. Y.+ OFFICES IN PRINCIPAL CITIES 
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How the electrical director works is visualized in the ac. 
companying illustration: An enemy plane (1) looms jn sight, 
The crews of the tracker (6) and of the height finder (3) spot 
the target and follow it in its flight. The computer (7) of the 
electrical director instantly measures the position of the target 
and then predicts where the antiaircraft gun (5) is to be aimed 
and how the fuze of the shell is to be set so that the shell wij] 
burst in the path of the plane at the predicted position (4), 

The electrical information derived by the computer js trans. 
lated into mechanical movement at the gun to swing its muzzle 
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OPERATION OF THE ELECTRICAL DIRECTOR 


automatically to the correct horizontal and vertical angle to 
score a hit. Not only must the computer make its calculations 
continuously during the entire period the target is being tracked, 
but it must make constant and instantaneous corrections for a 
number of factors such as the following: 

The time of flight of the shell (a) to the predicted position 
of the target (4), is dependent upon the muzzle velocity of the 
gun (b), which in turn is governed by the temperature of the 
powder and the number of times the piece has been fired. The 
path of the shell is also influenced by its drift (c) which is the 
spin caused by the rifling of the gun, curving the shell to the 
right. At the same time the pull of gravity (d) deflects the shell 
downward, and the varying density of the air (e) slows down 
the projectile more or less, while the direction and the velocity 
of the wind (f) either retards or pushes the shell ahead or to 
one side. To add to the complications of the problem, the dif- 
ference in the location of the tracker and the gun (g) must also 
be taken into account, The electrical director makes all these 
calculations almost instantaneously. 


Army’s New Bomser Desicnatep B-29 


CERTAIN details of the Army’s newest superbomber—the 
B-29—have been revealed officially by the War Department. Gen. 
H. H. Arnold, Commanding General of the Army Air Forces, 
said of the new plane: 

“The B-24 Liberator, pioneered by Consolidated, and the B-17 
Flying Fortress, pioneered by Boeing, are superbombers on the 
basis of their superb combat records. We now have a third super- 
bomber which is as far ahead of those two aircraft as they are 
out in front of prewar bombers. It is the B-29, developed by 
the Boeing Aircraft Company in close codperation with the Army 


Air Forces and its Matériel Command and evolved in secrecy 
O & during the past several years.” 
The engineering of the B-29 design was accomplished by the 


STEEL HEATING BOILERS SINCE 1886 Boeing Company’s engineering staff at Seattle, Wash., where the 
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first experimental models were built. Engineering and production 
information has been turned over to other major aircraft manu- 
facturers, who also will produce the plane through final as- 
sembly, and to other industrial concerns which will handle 
subassembly or parts production. This battleship of the air is 
armed heavily with multiple-gun and power turrets. It can 
fly at very high altitudes. 

‘Its performance will not be discussed before it enters combat; 
however, the B-29 will have a range substantially greater than 
the maximum effective range of today’s longest-range heavy 
bombers, and it will carry quite sizable bomb loads for that 
distance. 

“When it enters combat,” General Arnold stated, “today’s 
long range will become medium range, and today’s heavy bombers 
will consequently become light heavies. Even under the impetus 
of war, many months must elapse between the adoption of a 
plane type and its entry into combat. These months are needed 
for development, to prepare for production, to increase produc- 
tion, to train personnel, and to iron out the ‘bugs’ inherent in all 
new types. Eventually, however, sufficient planes and crews are 
ready to give the weapon its final test—under combat conditions. 
That final test of the B-29 is not now far distant, It should be 
made clear that production of B-17’s and of B-24’s will not be 
affected by advent of the B-29. Production of those two bombers 
is being increased steadily.” 


STRATOSPHERE RANCE To Test LarcE-CALIBER 
AIRCRAFT CANNON 


New heavy-caliber aircraft cannon soon will pump their shells 
over the world’s shortest firing range—a distance of twenty-two 
feet-—as engineers at the Eglin Field, Fla.. Army Air Forces 
proving ground test the effectiveness of the big guns in a man- 
made stratosphere seventy degrees below zero. 

The firing range will consist of twin steel vacuum chambers 
where temperature and air pressure will duplicate the strato- 
sphere nine miles above the earth. In the contest to equip high- 
altitude bombers with bigger and bigger caliber cannon and 
machine guns, aircraft designers must know more about the ef- 
fect that lack of oxygen and subzero weather have on det- 
onation and the speed of projectiles. With this newest application 
of the stratosphere chamber they can study at close range con- 
ditions which ordinarily could be observed only in actual com- 
bat. 

A modern stratosphere bomber rising from sea level to 40,000 
feet endures a 140-degree drop in temperature in a few minutes. 
This causes a terrific shock contraction of all metals, many of 
which will contract at different ratios. It is important to know 
how this affects firing mechanisms and gun barrels. Likewise, at 
40,000 feet the atmosphere approaches a near vacuum and makes 
possible greater speed for a projectile because of less resistance 
from the weight of air. The effect of low moisture content on 
delicate firing mechanisms and the concussion produced by big 
guns in rarefied air are among other questions which.can now be 
studied. 

Two steel cylinders and a concrete sand trap will make up the 
stratosphere firing range, the whole covering a distance of only 
fifty feet. Even the shells from a 75-mm, cannon fired through 
the frigid artificial stratosphere can be stopped after they have 
traveled the length of the range. Two men equipped with oxygen 
masks will enter the main strato-chamber to operate the big 
guns. For each maximum test, temperature will be dropped from 
70 degrees above to 70 below zero in 12 minutes while air pres- 
sure is reduced to a partial vacuum of 2.2 pounds per square 
inch, In the concussion chamber ahead into which the muzzle 
of the gun projects, temperature will be maintained at 67 de- 
grees below zero. 


FRESH FOOD... 


FOR ALASKAN 
WINTERTIME MEALS! 





Army trucks (with specially designed Universal 
Cooler refrigerating systems) that are traveling the 
Alaska Military Highway make possible the ship- 
ment of all types of fresh, healthful foods to our 
military forces in the outposts of the far north. 

Operation of these “highway units” climaxes in- 
tensive work in Universal Cooler’s research-engi- 
neering laboratories . . . the same laboratories that 
have engineered new standards of ruggedness and 
performance into a complete line of refrigerating 
units for all branches of the service. In addition 
to refrigerating units, Universal Cooler’s war-time 
contributions include cooling chests and pumps for 
anti-aircraft guns, traversing mechanisms for aiming 
tank turret guns and lubricating pumps for bombers. 

Universal Cooler design and producing experi- 
ence that is helping to “freeze out” the Axis now— 
will be equally ready when America turns to post- 
war home industry. 
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UNIVERSAL COOLER CORPORATION 
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RESULTS OF 
RESEARCH IN WAR 
CHEMISTRY 


These Practical Products Have Been De- 

veloped through Research in Colloidal 

Chemistry and May Be Found Applicable 
to Your Business. 


Self-Emulsifying Safety Solvent dilutes with water to re- 
place naphtha, gasoline, or benzine for grease-cleaning, hand-wiping opera- 
tions in metals-processing plants. Contains no chlorinated compounds, has 
rey or fire point and does not tend to defat the skin. (Data Sheet 


Hydro-Sealed by floating water blanket, new high-performance 
Carbon Gum Digestive Solvent cleans carbon and paint from aircraft en- 
gine parts without harmful effect. Used hot, water seal prevents escape of 
solvent vapors. (Data Sheet # 236) 


High-Potency Concentrate makes Self-Emulsifying Grease 
Solvent to remove insulating coats of grease and dirt from truck, 
jeep, tank, and automobile engines by emulsification and utilizing 
the heat of a warm engine. Cleaned engines operate more economically 
since original thermal efficiency is restored. (Data Sheet # 237) 


Unique Oil removes salt; may be applied to metal surfaces wet with 
sea water. Cleans, dehydrates and leaves thin film of rust-preventive com- 
gone, Suitable as a cleaner-preservative and lubricant for small-arms 
cre cleaning. (Data Sheet # 238) 


High-Boiling Dehydrating Oil absorbs residual water from 
parts, storage tanks or equipment. Recovery for repeated use made by 
simple heating above 212° F. (Data Sheet # 239) 


Trichlorethylene Replacement 
and scouring solvent for large cold immersion tank . . 
water. Long solution life. (Data Sheet # 240) 


non-volatile cleaning 
. rinses with hot 


New Fuel Concentrate raises low-test gasoline to high anti- 
knock rating motor fuel . . . especially applicable for high-compression 
motorcycle engines . . . increases performance, (Data Sheet # 241) 


Sparkling Clear, water-in-oil cooling compound emulsion facilitates 
work inspections without stopping tools in metal-cutting and grinding op- 
erations. (Data Sheet # 242) 


Emulsifying Compound cleans oil from camouflage paints; re- 
stores dead, flat, lusterless surface. Shipped as a concentrate. (Data Sheet 
243) 


Instrument Shampoo emulsifying solvent cleans optical lens and 
delicate mechanisms without harmful effect. Results in physically clean 
work and complete absence of any film. (Data Sheet # 244) 


Fluid, Pre-Paint Cleaning extracts and emulsifies all traces of 
wax, oil, and grease from hard surfaces. Rinses with water . . . leaves no 
film. (Data Sheet # 245) 


Carbon Tetrachloride Replacement . a methylated 
aromatic solvent available in open-top lever closures, 5-gallon kits in- 
cluding a steel dipping and drier basket. Designed for mobile unit shoj, 
bench cleaning. 


Gunk .... this versatile base concentrate when diluted with appropriate 


solvents anticipates every automotive, military, and industrial grease- 
cleaning problem. (Data Sheet # 248) Formulae available. 


Write for Catalog and Engineering 
Data Sheets 


Confidential formula bulletins will be made avail-Y y 
able whenever the particular purpose and use that “tues Ke 
the fermula is to serve is described. 
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New “Cuin Turrets” ror Fryinc Fortress Bompgrs 


A new “chin turret” to strengthen defense of America’s Flying 
Fortresses against frontal attack from enemy fighters is now 
in volume production, The new 2-gun turret was developed by 
the Bendix Aviation Corporation in conjunction with the U. S 
Army Air Forces. 

The electrically powered turret mounts two caliber .50 machine 
guns which can be controlled through a wide arc from side to 
side and can be elevated or depressed by the operation of simple 
control handles to meet attacking enemy planes from either side 
and from above or below, within automaticaily controlled limits, 
The turret is mounted at floor level in front of the bombardier’s 
compartment. The bombardier, or a turret gunner, operates the 
guns which extend below the fuselage at the nose of the bomber 
and just below the plexiglass “greenhouse.” 


, THE 4.2-INCH CHEMICAL MorTAR 


= 
GeERM \N 88-mm. guns are thirty times heavier than 4.2-inch 
Chemical Warfare Service mortars and have four times as much 
range, but a unit of the mortars recently knocked out a battery 
of the Nazi 88's in Italy. It took twelve shots from the mortar 
unit to do the job. The mortars, 300-pound weapons that can 
be moved by hand into inaccessible places where heavier artillery 
pieces cannot be set up, were fired against the 88’s when it was 
found that no other allied artillery was immediately available. 

The 4.2-inch chemical mortar, a comparatively new weapon 
on foreign battle grounds, fires either smoke, white phosphorus, 
or high-explosive shells. The high-explosive shells, each weigh- 
ing twenty-five pounds, have the destructive effect of a 105-mm. 
howitzer shell, The mortar can fire twenty rounds a minute, The 
barrel of the weapon is rifled, increasing its accuracy over 
smoothbore mortars, but it is loaded from the muzzle like other 
mortars. Fired in units by combat troops of the Chemical War- 
fare Service, the mortars are used as light artillery support 
weapons rather than as infantry weapons like the smaller 
mortars. 


SMOKELEss Batt PowpeErR 


Axis soldiers won't ask for a second helping of the “black 
caviar” now in quantity production. The “caviar” is ball powder 
—a smokeless gunpowder in the shape of minute spherical pellets 
made by a revolutionary new process five times faster than 
ordinary smokeless-powder manufacture. 

Ball powder is manufactured chemically under water by a 
patented new technique which reduces to a minimum the hazard 
in the making of smokeless powder. Although experimental lots 
of ball powder were manufactured by the Western Cartridge 
Company at its East Alton plant several years ago, its existence 
has been one of the ammunition industry’s most closely guarded 
trade secrets. Unknown to them, many American peacetime 
shooters have been using ball powder in shot shells and other 
ammunition for some time past. 

The British Government was the first to use ball powder in 
military ammunition. After the disaster of Dunkerque, when 
only private companies in this country were in a position to 
turn out gunpowder in large quantities, Western Cartridge Com- 
pany built a ball-powder plant for England. This plant, con- 
structed with phenomenal speed, was started in September 1940 
and was completed four months later. Ball-powder plants have 
been built with great rapidity because the “stills” and other 
equipment required are made of materials available locally and 
have been assembled by local boilermakers. 

When America began its rearmament program, the ball-pow- 
der patents were immediately offered to the War Department 
which authorized the company to use the new process in all am- 
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nition for which it is suitable. Since then, ammunition loaded 
mu ; . ; 
‘th ball powder has been widely used by the allied troops. 
wi 


More than one billion military cartridges for the United States 


and other 


powder. ; “ : 
Where the manufacture ol ordinary smokeless powder re- 


quires fifteen days, ball powder is being produced in quantity in 
nly three days. Where other powder is handled dry in large 
om) a ° - . ° ° = 
ball powder is manufactured in ten times Its bulk in 


allied nations have been loaded with the new-type 


quantities, 





MAGNIFIED SECTION OF A GRAIN OF BALL PowDER 


water and, when finished, is handled dry in small quantities only 
a fraction of the usual time. 

fall powder was developed by the technical department of 
Western Cartridge Company, headed by Dr. Fred Olsen who 
formerly was a chemical coérdinator for the Ordnance Depart- 
ment at Picatinny Arsenal, where he was in charge of research 
and development of powder and expldsives used in American 
military ammunition. 

In the manufacture of ball powder, nitrocellulose is produced 
in the conventional way by the use of nitric and sulphuric acids. 
While immersed in ten times its bulk in water, the nitrocellulose 
is reduced to a pure liquid form by various chemicals, including 
ethyl acetate, a substance used in women’s nail polish, Being 
lighter than water, the gelatinized nitrocellulose rises to the top 
of the water as a creamy lacquer. By stirring the mixture, the 
nitrocellulose lacquer acts in water very much as olive oil does 
in vinegar and forms into globules—the tiny ball-powder pellets. 
Other chemicals are added to the mixture to prevent the balls 
from reuniting with each other when the stirring is stopped. By 
controlling the speed of stirring, the powder balls can be made 
in a great variety of sizes suitable for a wide range of am- 
munition. 


Corron Macutne-Gun Bett DeveLopep 


An all-cotton belt, augmenting the metallic-link belt, has been 
developed for American machine guns. The new belt has great 
tensile strength and flexibility, is compact, easy to load and easy 
to salvage, insures cleanet ammunition, and saves thousands of 
pounds of critical steel and countless man-hours in production 
schedules. 

The belt must be tough and rugged because of the nature 
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You'll find this diamond trade-mark on all chairs built 
by the Sheboygan Chair Company. Since 1868 She- 
boygan Chairs have been winning recognition for 
good designing and engineering, proper balance, 
rugged construction, comfort. Now they are winning 
service stripes under new and strenuous conditions. We 
are building them for officers’ quarters, mess halls, bar- 
racks, recreation centers and training schools, at home 
and overseas... and we are proud of the assignment. 


The diamond trade-mark identifies 
chair quality that has given dis- 
tinguished service through four wars 
-..an appropriate symbol of our 
seventy-fifth anniversary. 














SHEBOYGAN CHAIR COMPANY 


Designers and builders of good chairs since 1868— 
for military use, homes, schools and institutions. 


SHEBOYGAN, WISCONSIN 
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of the machine gun itseli—a steel pawl advances the belt by con- 
tracting and pushing one loaded pocket forward at a time. The 
rate varies from 500 to 1,200 rounds a minute. The belt also 
undergoes severe strain in the loading operation because the 
pockets are woven undersize and the cartridge is forced in. The 
belt must also stand up under all kinds of weather conditions 
and this calls for careful chemical treatment. 

The caliber .50 belt has a new development, making possibje 
continuous firing. A plastic is applied to the ends which are then 
cut in such a manner that belts can be coupled or hinged to. 
gether by means of a cartridge. Thus, two or more belts can 
be joined together and ammunition boxes of various sizes used 
in packing without inconvenience. This interlocking end also 
makes possible a dispersible belt for aircraft use, several short 
lengths being coupled together. 


Sawpust Usep 1n Gas Mask CANISTERS 


INTENSIVE research by the Chemical Warfare Service has 
produced a superior domestic substitute for imported material 
used in gas-mask canisters. Formerly, activated charcoal pro- 
duced. from coconut shells had been the ingredient used in the 
canisters, but, long before Pearl Harbor, Army officers, realizing 
the possibility that the supply of this raw material from the 
South Seas might be cut off in the future, ordered experiments 
to develop a domestic substitute. 

Through this research, an activated charcoal has been pro- 


e f 
Fulle rg ript duced from sawdust, wood, coke, and even coal which is 


superior to that made from coconut shells in its ability to ab- 


sorb toxic gases. Experiments are being continued by the 


. 
sg 
Bore Cle aning ) # Chemical Warfare Service to bring about still further improve- 


ment. 


Brushes ——— 


Made to Ordnance Specifica- 5 New Navat OrpDNANCE 
155 


MM THE Navy, of course, has also been actively engaged in de- 


tions from 37 mm. up to and 


including 240 mm: 
veloping new weapons for our sea forces. Rear Adm. W. H. P. 


Above is shown the popular Blandy, Chief of the Navy’s Bureau of Ordnance, recently as- 
sured the country that we have new secret weapons, some “fully 
comparable to the German radio-controlled bomb and acoustic 
for the famous Long Tom Gun. homing torpedoes,” others even more amazing. Moreover, these 
weapons have been in use for “many months,” said Admiral 


; Blandy. 
anti-aircraft batteries, tanks, The new weapons are truly secret, known neither to the 


155 mm. brush such as is used 
Other size brushes are used for 


and pack howitzers. Brushes American public nor to the enemy. This latter situation was 
made possible by the fact that when a navy loses a weapon it 
usually goes to the bottom of the ocean where the enemy can't 
breech mechanisms and eleva- capture and imitate it. 

“We have one development,” Admiral Blandy said, “that 
‘ certain foreign scientists labeled impossible, but I can’t even 


are also provided for cleaning 


ting gears. 


Fullergript Brushes are made to disclose its nature.” 
He emphasized the enormous increase in ordnance production 


as well as the development of new weapons, As an example, he 
from the one-pounder size up said the increase in production of torpedoes since the start of 
the war was 4,000 per cent. 


Naval Gun Factory specifications 


to the six inch gun. 


We act as prime contractor or 
P REcENT GERMAN WEAPONS 


can sub-contract brushes or : 
‘T HE Germans likewise have been engaged in trying to develop 


parts to manufacturers of car- new weapons to stem the ever-increasing onslaught of the United 

riages and accessories. Nations. While some improvements and innovations have re- 

sulted, no real “secret weapon” is known to have been used 

: against the allied forces to date. However, some new defensive 

THE FUL LER BRUSH COMPANY weapons have been used by the Germans in their attempt to stop 
precision bombing of Nazi industry. Some .of these may 


35850 Maas staat. AARON 2. CONN. be the defensive weapons referred to in Hitler's speech when 
he said weapons are being developed which would prevent the 
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bombing of Germany. They include rocket guns, aérial bombs, 

and “silver fire.” 

Rocket guns actually are being used in two ways against 
bombers—as ground defense and as aérial defense. On the 
ground, the rocket principle has been adapted to antiaircraft 
fire, providing a means for projecting a powerful shell to 
extremely high altitudes. In the air, the rocket principle appar- 
ently has been adapted to armament of interceptor planes. 
Rocket guns, or rocket propellants, have been seen on ME-109’s 
and 110’s and on JU-88’s. The rocket cylinders are attached 
under the wings in addition to the normal armament of cannon 
and machine guns. 

These uses of rocket guns are not new, except in application, 
as rocket guns now are veterans of ground warfare. The Rus- 
sians reportedly have achieved success with rocket guns fired from 
low-level fighters against tanks and other ground installations. 
Hitherto, however, the rockets always have been used by ground 
forces against similar targets or by aircraft against ground 
objectives. The Germans now apparently have added the use of 
rockets for ground-versus-air and air-versus-air targets, 

Use of rockets on planes is a natural development of the con- 
stant search for weapons which will send heavier projectiles a 
greater distance and, especially in the case of air ordnance, which 
will mean less load and less recoil. The partfcular benefit to 
Germany in the successful use of rocket guns on planes would 
be the possibility of overcoming the staying power of American 
bombers and of decreasing the heavy losses from the bombers’ 
firepower. The present tactic is for German planes to stay out- 
side the fire range of the bombers and lob rockets at the forma- 
tion. If the same accuracy could be achieved with rockets as with 
guns and cannons now in use, which frequently make sieves of 
the bombers without knocking them from the air, the more explo- 
sive shell could knock down many more bombers with the same 
percentage of hits. This accuracy has not been achieved. 

In addition, German planes hovering far above the bombers 
have dropped aérial bombs equipped with time fuzes. They also 
have tried the tactic of dive bombing American formations, releas- 
ing the bomb while still out of range of the bombers’ guns, with 
the momentum and gravity carrying the bomb toward the forma- 
tion. The bombs may be exploded by a time fuze or by an 
aneroid-activated fuze which explodes the bomb when it falls to 
a given altitude. 

On one recent raid, Fortress crews reported massed clusters 
of “silver fire” which fell in front of the formation. One cluster 
struck a Fort and the burning material set the plane afire. The 
clusters are of white discs, probably of phosphorus. 

Use of remotely controlled glide bombs against aircraft has 
not been reported to date, although such use against surface 
targets has been reported. These actually are gliders remotely 
controlled as to direction. and have impact fuzes as do other 
bombs. Some have been reported with rocket propulsion. They 
have a relatively small wing area with extremely high wing load- 
ing and hence do no real gliding. Direction of fall (or glide) is, 
however, changeable by means of radio-operated control sur- 
faces, but the directing airplane must keep the glider bomb be- 
tween the target and itself and also must have a clear view of 
the target. Since it must fly an even course while directing the 
bomb, it becomes vulnerable to antiaircraft fire and to attack by 
fighter planes. 

Another new German weapon, a rocket gun, weighs less than 
1,800 pounds; yet it has a firepower equal to 6 heavy field 
howitzers weighing 9 tons apiece. German 62-ton Tiger tanks 
first used in North Africa are now appearing in increasing 
numbers on the Italian mainland and on the Russian front. 
There are also a number of new heavy self-propelled guns which 
have been identified both on the Russian front and on guard over 
the defenses of Hitler’s European fortress. 
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Ammunition Lacquer Enamels are sprayed upon 
shot, shell, bomb or hand grenade immediately 
following the hot alkali bath. And the finish 
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Aw Execrronic MetHop oF TESTING 20-MM. SHELL 





Cart. Emmons S, LoMBARD 


THE device known as the “Sonotest,” now used for acceptance 
testing of 20-mm. shell, originated from experiments in an 
attempt to find an automatic method of refusing bad coins and 
making change for bottled drink vending machines. It is an jn. 
strument which tests the quality of small objects by means of an 
analysis of sound waves generated by striking or dropping the 


Front PANEL OF THE SONOTEST 


objects to be tested. In measurements of sound waves, three 
things usually are considered: (1) the frequency of the sound 
wave, (2) the amplitude of the sound wave, and (3) the duration 
of the sound. 

The term “frequency” is used to express the number of vibra- 
tions a second the object is undergoing after having been physi- 
cally excited into vibration. Generally speaking, the greater the 
weight of an object, the fewer vibrations it is capable of under- 
going in one second and, hence, the lower its frequency. The 
frequency is also governed to some extent by the physical shape, 
configuration, and the metal of which the object is made, which 
includes its elasticity, density, etc. Frequency is expressed in 
terms of the number of vibrations a second or, more commonly, 
in terms of cycles a second. 

‘amplitude” is used to denote the amount of sound 


The term * 
that is being generated by one cycle of one particular frequency. 
An analogy between sound waves and the waves of an ocean 
may be helpful here. Assuming that five waves break upon the 
seashore every second, this would correspond to a sound wave 
having a frequency of five'cycles a second. The height of each 
wave, if measured in any arbitrary unit of length, such as inches, 
feet, etc., would as a complete statement of the amplitude of 
each cycle of the ocean wave, In the realm of sound, any sound 
has a particular amplitude—the louder the sound, the greater the 
amplitude. For instance, if a key on a piano is struck gently, gen- 
erally the sound produced would be of smaller amplitude than 
were the note struck with greater force. From this it can be seen 
that the amplitude of a sound is generally governed by the mag- 
nitude of the force creating the original physical excitation. 
The difficulty in measuring the amplitude of a sound wave lies 
in the fact that it cannot be seen and hence cannot be measured 
by simple equipment, such as a measuring stick or scale, but 
must be measured in the terms of other units, There are, how- 
ever, other ways of measuring the amplitude of a sound, such as 


Captain Lombard is in charge of inspection of armor-piercing shot, 
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measuring the distance that a candle flame moves when sound 
waves are directed toward it, or by measuring the amount of 
yoltage that a microphone produces from a given sound—the 
greater the voltage, the greater the amplitude. 

One of the most useful and conventional methods of measure- 
nt is accomplished by noting the pressure of the air which the 
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sour 
would disturb less air and create less pressure than a larger one, 


1d waves are disturbing. For example, a small ocean wave 


and the same condition is true for sound waves. Thus, the greater 
the air pressure coming from any sound generator, the greater the 
tance amplitude of that sound. The amplitude, when measured in terms 
n an of pressure, 1S usually expressed in terms of the amount of force 


and being exerted on one particular area of air; i¢., pounds per 


ars square inch or, in the metric system, dynes per square centimeter. 
of an The term “duration” is used to express the time that elapses 


; th between the beginning of sound generation and the time that the 
; is 


sound has ceased to exist. It is usually measured in seconds or 


fractions of a second. 


THE Sonotest instrument that is designed for inspecting 20- 
mm. shell measures, primarily, the frequency and the duration of 
the sound that is generated by dropping the shell upon an anvil. 
Inasmuch as the amplitude of the sound is governed by the force 
with which the shell is dropped on the anvil, the amplitude would 
seldom be the same since it is almost impossible for a person 
always to drop a shell with the same degree of force. In order to 
overcome this, the instrument incorporates an electronic control, 
termed a “limiter,” that automatically adjusts the voltage coming 
from the microphone which, in amplitude, is in accordance with 
the amplitude of the sound it is picking up, so that this voltage 
always remains at the same value. This has the same result as 
always dropping a shell with one particular degree of force, This 





eliminates the human element inherent in the physical process of 


dropping a shell and allows the instrument to gauge accurately 
ree 


ind 


the two remaining measurements ; namely, the frequency and the 
duration of the sound. 


ion As a result of tests performed on thousands of shell, it was BRIDGE PARTNERS 


found that there was no particular frequency that could be used 












ra- é a : 
= to describe all shell, but rather a group of frequencies—all cen- 
e tering about one frequency—was produced. This band of fre- H — h d 
- quencies extended from 19,050 to 19,450 cycles per second, with ecavy 4oads, cavy grades, and 
er- ‘ : : ny 
ec s re ail - <a . — ae . ‘ ° ° 
he 19,200 c.p.s. representing the center frequency of the band. This heavy going mean little to Autocar 
, . . 
es two-, four-, or six-wheel-drive trucks 
C 
in and tractors. This applies also to 
ly, 
the Half-Tracks and other special- 

nd . . 
purpose vehicles that Autocar is now 
an making for the Army, the Navy, 
he 
a the Marines, and the Air Forces. 
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A band existed because the shell had certain physical and dimen- FACTORY BRANCHES FROM COAST TO COAST 
| sional tolerances that changed the frequency of each shell ac- 

cording to an increase or decrease in these tolerances. This par- 
ticular band of frequencies existed when the shell was bounced 
7 upon its base < ‘refore was terme > “base frequency.” 
' I vase and therefore L as termed the “base frequency FoR EXCELLENCE 
, Another band of frequencies was found to be necessary to 
; describe the sounds that were produced when the shell was 
: dropped on its side or nose. This band existed for reasons identi- 
5 . e . m1 * 

cal with those for the base frequencies. This band was termed 

the “side frequency” and was found to extend from 21,350 to 

22,450 cycles per second, with 21,900 c.p.s. representing the 
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center of the band. The shell that were employed in these tests 
varied from the low to the high limits of physical tolerance jp 
practically all dimensions. Since the frequencies they produced 
differed according to the dimensional variations, it was found 
that a shell generating a frequency beyond either one of these 
two bands must have one or more of its dimensions beyond the 
limits of physical tolerance. 

[n order to reject these shell, the instrument employs a set of 
electronic circuits that perform several unique operations upon 
the voltage representing the frequency of the particular shejj 
under investigation. 


T HE accuracy of the instrument in rejecting shell of incorrect 
physical dimensions must depend upon its ability to discriminate 
sharply between the frequency that marks the edge of both the 
side and base bands and frequencies that are extremely close to 
the edge of the bands. For example, a shell with a base fre- 
quency of 19,040 cycles per second or, similarly, a shell with a 
side frequency of 21,340 c.p.s. should, by virtue of being outside 
the established band, be rejected. 

The accuracy of the instrument in rejecting shell of incorrect 
physical dimensions must depend upon the ability of the instru- 
ment to maintain its original setting despite changes that might 


VICTORY AND LIBERTY occur in the operating temperature of its component parts as well 
eee as in the characteristics of the tubes and the voltage supply. This 


. is especially true under conditions of continuous operation over 
It’s Time to Make eer ee dee 
long periods of time, 
Postwar Plans In considering the solution of the first problem—that of accu- 


. i rate selection—let us consider two frequencies that are very 
Victory by our Armies means new liberty close to each other; for instance, the frequencies 19,040 and 
for Postwar activity. Manufacturers and 19,050 cycles per second. The difference between these two fre- 
municipalities then can, and will be expect- quencies is 10 c.p.s., a difference that would, under practical field 
ed to go ahead with plans of progress. conditions, be quite difficult to detect. If, however, we multiply 5 
‘ . R each frequency by 10, thus producing frequencies of 190,400 and 

Those new plans will unquestionably in- 190,500 c.p.s., we now find that these frequencies differ by 100 
clude Wells and Pumps to supply an ade- c.p.s. Not only has the difference become greater, and thus easier 
quate amount of water—water that can be produced at to detect, but also the original frequency has been changed from 
exceptionally low cost. The Layne Organization has fore- one generally considered to be that of sound waves to a fre- 
seen and made many plans for the days of Postwar. quency that is considered to be that of a radio wave. The process 
Highly improved designs—some of which were evolved to of frequency multiplication is termed “harmonic generation,” 
solve critical war needs. will be instantly available for While the electronic tubes and associated circuits that actually 


factories and cities throughout the Nation accomplish this are termed an “harmonic generator.” 
An harmonic generator offers several other unique advantages: 


Layne Well Water Systems have long enjoyed absolute First, it is easier and more economical to obtain the necessary 
superiority in highest efficiency. They have established high-grade electrical component at the radio frequency that is 
and maintained thorough dependability. Their quality finally produced than is possible at the original low frequencies; 
has been proven by nearly three quarters of a century of secondly, by proper designing of the circuit that actually does the 


service, They are better built today than ever before. {frequency multiplying, it is possible to multiply an original fre- 
quency almost any number of times desired. This method makes 


For Postwar Water System planning, write for illus- it possible to utilize the identical radio components that exist in 
trated literature on Layne Pumps and Layne Well Water the 20-mm.-shell-testing instrument for projects in which differ- 
Systems, Address, Layne & Bowler, Inc. General Offices, ent sound frequencies are employed, the sole requirement being 
Memphis 8, Tennessee. that the original frequencies always be multiplied a suitable num- 

ber of times in order to make the final frequencies come within the 
fayne-Atlantic. Co, Norfolk, Va. Layne-Ceiitral .Co-, ‘Mempini, approximate range of the final frequencies in the 20-mm.-shell 


Co., Lake Charles, La. * Louisiana Well Co., Monroe. La. * Layne- unit. Needless to say, this represents a tremendous reduction in 
New York Co., New York City * Layne-Northwest Co., Milwaukee, ad 


jg ll Ry gy RR eg the difficulty of procuring critical metal as well as a great saving 


Co. of Minnesota, Minneapolis, Minn. * International Water Supply, . . : . 4 
Ltd., London, Ontario, Canada. in engineering time, 


In regard to the second problem—that of maintaining accuracy 

A YN F —the effects of temperature and age are easier to minimize at 

the radio frequencies. This is possible because radio-frequency 

WELL WATER SYSTEMS components are simpler in construction and smaller in size than 


similar components designed for low-frequency operation, In 

DEEP WELL PUMPS addition, the voltages placed upon the tubes, as well as the tubes 
themselves and their associated circuits, are designed and pro- 

Builders of Well Water Systems duced so as to be rendered almost completely independent of 


for Every Municipal and Industrial Need moderately large charges. For example, the line voltage to the 
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instrument can change from 90 to 140 volts, a change of approxi- 
mately 64 per cent, while the accuracy of the instrument is 
changed less than one-tenth of one per cent. Likewise, inter- 
changing new tubes with those having had several months of 
continuous wear has no measurable effect upon accuracy. Tem- 
perature changes of from 34 to 140 degrees Fahrenheit have 


shown a change of less than one-tenth of one per cent in over-all 


accuracy. 
The frequency and amplitude of the sound having been con- 


sidered, the remaining problem is that of duration. After exten- 
sive tests, it was found that 20-mm. shell of correct physical 
dimensions generated a sound that persisted for approximately 
0.01 second, but this was true only if the shell was not cracked 
or if its attached copper band was securely seated to the body of 
the shell. The slightest looseness of the copper band or the 
slightest crack in the shell itself was sufficient to reduce the 
duration of the time to one-half of the original period or, in some 
instances, to one-tenth of the original time. The sensitivity of this 
measurement may be made more vivid when it is realized that 
the difference in physical bond between a slightly loose copper 
band and a tight copper band can be seen only under a micro- 
scope that magnifies at least five times. The electrical circuit 
that times the duration of the sound is termed a “time-delay net- 
work” and derives its name from its peculiar characteristic of 
being incapable of transmitting impulses that are shorter than 
some predetermined time. 


THE operation of the Sonotest instrument itself now may be 
briefly summarized as follows: 

(1) The base frequency of the 20-mm. shell is first produced 
by dropping the shell, base end, upon the anvil, (2) The fre- 
quency produced is picked up by a microphone. (3) The ampli- 
tude of the sound produced is then automatically set to a fixed 
amplitude by means of a limiter. (4) The frequency is then mul- 
tiplied by means of an harmonic generator, (5) The frequencies 
falling within the band width are passed on to the time-delay net- 
work, and all others are rejected. (6) The duration of the sound 
is then measured in a time-delay network, and, if the duration is 
greater than a certain fixed minimum time, a light is illuminated 
on the front panel of the instrument. (7) The shell is then 
bounced upon its side and goes through an identical process of 
limiting, frequency multiplication, and duration measurement. 
(8) If the shell has had the necessary qualities to pass through 
the last test, a second light is illuminated on the front panel. 
(9) When both small lights are illuminated, and only then, a 
large green or master indicator light flashes, this indicating a 
good shell. (10) The small indicating lamps permit an analysis 
of defects in the shell by showing whether the frequency or the 
duration is incorrect. 

The Sonotest instrument is a portable device weighing 70 
pounds, its dimensions being approximately one foot by one foot 
by two feet. It operates on a regular 110-volt A.C. 60-cycle 
circuit. ‘ 

It is a relatively simple matter to train the average girl to 
operate a Sonotest. After an hour’s instruction, and one day of 
practicing the technique of bouncing the base and side of each 
shell on the anvil, the operator should be able to inspect 1,200 to 
1,800 shell an hour. When the green master indicator light goes 
on, the operator knows the shell is acceptable, and when this light 
does not go on she knows the shell is rejected. One-hundred per 
cent inspection is practical and economical with the Sonotest. 

The first test inspects, primarily, for loose rotating bands, 
loose hase plates, and cracks, while the second, or side test, 
primarily checks for deep cavities, deep counterbore of fuze 
thread, torn threads, no threads, and cracks. This instrument will 
definitely pick out cracks that have depth or cracks that are com- 
pletely through one side of the shell. Hairline seams which have 
depth of less than 0.020 of an inch are accepted, due to such a 
large tolerance on the required counterbore of the fuze thread. 








RECENTLY, before an important audience, 
two eminent machine tool authorities 
stated that the intelligent study of cutting 
oil application may offer as much as 30% 
production improvement in many plants. 
There are indisputable facts behind that 
statement! 








Cutting oil application should not be a mat- 
ter of “guess and hope” or habit. It need not 
be; for there are Stuart Oil Engineers, spe- 
cialists of broad experience, skilled in solving 
cutting oil application problems, ready to help 
you.* 
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Will eliminate one cause 
of machine breakdowns 


When a plain set screw lets loose, machinery 
may be damaged and production schedules 
wrecked. But you can safeguard against those 
possibilities by using— 


‘ a ae Reg. U. S. Pat. Off. 


BRAKO 





SELF-LOCKING 
HOLLOW SET SCREWS 






Pat’d. & Pat’s. Pend. 
When tightened as usual, the knurled points 
“dig in” and hold the screws tight regardless of 
vibration. Can be backed out with a wrench 
and used again and again. 

Sizes: No.4 to 12," diameter 
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you can speed up production and 
assembly operations with Knurled 


UNBRAKO 


SOCKET HEAD CAP SCREWS 


The knurled head prevents slip- 
ping—permits the fingers— 
handiest of wrenches, to be used 
to best advantage. Saves TIME 
and lost motion. Knurling also 
permits locking after counter- 
sinking. You get this “UN- 
BRAKO” knurled feature at no 
extra cost. 

Sizes: No. 4 to 1Y," diameter. 


Write for “UNBRAKO” 
Catalog today. 


























Knurling of Socket Screws origi- 
nated with “UNBRAKO” years 
ago. 
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Tue Suarps Rirce. By Winston O, Smith. New York: Wij. 
liam Morrow & Company. 137 pp. $3. 

Mr. SMITH, who, as far as this reviewer can recall, js a 
newcomer in the field of arms writers, has done a splendid job 
in this little volume of seven short chapters, amplified by sey- 
eral interesting appendices, a useful bibliography, and a good 
alphabetical index. The various Sharps rifle (and pistol) patents, 
the companies which exploited these, and the models in which 
the rifles were produced, are carefully and comprehensively re- 
corded. By the addition of an identification chart (pp. 68-69) 
which lists certain outstanding characteristics to be looked for, 
it becomes possible for the lay student of small arms to identify 
practically any model Sharps percussion shoulder weapon which 
may fail into his hands, To any one not already an authority on 
Sharps products, this chart is worth the price of the book, 

The volume is excellently illustrated with half-tones and line 
drawings which add tremendously to its interest and value. A 
fascinating chapter is devoted to the subject of ammunition for 
Sharps rifles, both the combustible linen-cased types and the 
metallic-cartridge variety. The modern devotee of the percus- 
sion rifle is supplied detailed information on how to “roll his 
own” paper cartridges, cast the bullets for these, etc. The list and 
description of metallic cartridges appears complete except for 
the .45-120-550 with 3'%4-inch case. This happens to be the type 
today most sought by cartridge collectors, commanding for a 
single specimen a figure in dollars rather than in cents, It should 
be included in the ammunition table in any future edition. 

Regrtttable also is the omission of any detailed information 
about Sharps pistols. The 4-shot, metallic-cartridge types are 
barely mentioned. The single-shot percussion models—now prized 
by collectors as among the rarest and most desirable Sharps 
items—are, unless this reviewer’s eye is faulty, completely passed 
over. However, the title of the volume is “The Sharps Rifle”—so 
perhaps we cannot blame Mr. Smith for adhering literally to 
his stated subject. 

The reviewer respectfully suggests that Mr. Smith direct at- 
tention to a number of other American-made weapons the his- 
tories of which have never been written. Arms lovers should be 
most grateful to him for his present contribution. They will have 
further reason for gratitude if he will undertake to close more 
of the gaps still existing in American arms history. a <¢. 


Tue PsycHotocy oF Mitirary Leapersuip. By Pennington, 
Hough, and Case. New York: Prentice-Hall, Inc. 288 pp. 


THIS book is one of Prentice-Hall’s “Psychology” series. 
The authors are L. A. Pennington, a psychology professor; the 
late Lieut, Col. R. B. Hough, Jr., former librarian at the Army 
War College; and H, W. Case, personnel manager for an air- 
craft plant. Although the book was prepared primarily for use by 
newly commissioned officers to assist them in a rapid orientation 
to their new duties, undoubtedly much value may be obtained 
from its pages by all officers. It is based on the correct premise 
that an officer must be able to get along with and control his 
subordinates while at same time he is required to carry out the 
instructions of his superiors efficiently. The material is presented 
by discussing typical problems frequently encountered by officers 
and the psychological aspects of these problems. 

After a brief introduction to military psychology, there are 
chapters on the officer as a student, instructor, leader, disciplinar- 
ian, and a personnel technician. The book ends with chapters 
showing the relationship between the officer and his men in 
battle, and between the officer and Army morale. B, B. A. 
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Tue Battie Is THE Pay-Orr. By Capt. Ralph Ingersoll. 
New York: Harcourt, Brace & Company. 217 pp. $2. 
Tuis is the personal account of a newspaper editor who dis- 
liked the idea of changing into a soldier and who became so 
sorry about himself and his “treatment” in the Army that he 
was sure he would have to do something about it. What he did 
was to recognize the fact that he was in the Army, and that 
there was no middle ground on which he could labor. Finally, 
he ceased making himself unhappy, and also ceased being a 


journalist, and made himself fit for the job confronting him as a 


soldier. 

This reviewer would like to see at least the preface to this 
book in the hands of every man who is now, or later may be, a 
member of our Army; if possible he should read the entire book 
to learn how to become a good soldier and how to get the most 
out of his life in the Army. n ew. 


Japan Ficuts For Asta. By John Goette. New York: Har- 
court, Brace & Company. 248 pp. $2.50. 


Mr. GOETTE, 


current military program dates from 1937, has produced an ex- 


whose first-hand acquaintance with Japan's 


cellent account of how this has been evolved and how it has 
achieved the success with which it has so largely been crowned. 
He makes it plain that although our stake in the Far East is 
much less extensive than that of many a European nation, we 
shall have to join with them in the solution of the Asiatic 
problem after victory is won. He writes: 

“Therein lies the danger of disillusionment both for the 
American people and for the masses of Asia. The latter already 
look upon us as committed to bring them freedom. If we fail to 
do-that, and I cannot see how we alone can achieve it, then in 
their disappointment these Asiatics will turn against us. This 
will wound the feelings of Americans, who simply and honestly 
believe that we are crusading as ‘forces of liberation.’ 
Whether they are British, Dutch, or Japanese bayonets, Asia 
does not like them. For the moment she looks to America as 
the ‘force of liberation.’ For the sake of our own people, if for 
no other reason, let us make no further commitments in regard 
to Asia until and unless we can insist that they be carried 
through. Let us do everything possible to save Americans and 
Asiatics alike from bitter disillusionment. After that, the ques- 
tion of what to do with . . . Japan will be much simpler.” _ c. G. 


Peopte’s Wortp. By A. Gordon Melvin. New York: John 

Day Company. 115 pp. $1.50. 

HIS is a discussion of postwar expectations as they pertain to 
individuals, Freedom is fundamental, and freedom from want 
means that every one should have enough food. Free food for 
all is contrary to our national thinking, but the author’s analogy 
of free water for all, which is not destructive of initiative, pro- 
vokes one to think that our natural prejudices in this and other 
things may be wrong, He links rights with responsibilities to be 
fair, upright, courageous, and considerate. This small book 
forces the reader to contemplate the future wistfully and to won- 
der what the “people’s world” will be like tomorrow. _ T. K. V. 


Our Army Topay. By Kendall Banning. New York: Funk 
& Wagnalls Company. 320 pp. $2.50. 
THE author, who did such a fine job in writing “West Point 
Today” and “Annapolis Today,” has done equally well with this 
subject. Confronted with the usual censorship on items of military 
interest, he has presented the most complete picture of the 
soldier—who is your boy and my boy—from induction through 
training and into combat. Hundreds of anecdotes, brilliant 
humor as expressed only by the men of arms, human interest, 
and facts are here. It is delightful reading for one with casual 
interest—and will make you live with your soldier if you have 


T. K, V. 


one of your own in the service. 
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*” KENNAMETAL 


* me illustrated are two machining tools— 
one large, the other small, but each is a great 
tool—Kennametal. The cutting edge for the 
large one is ground on a tip of carbide brazed 
to the steel shank, that for the small one is 
ground on a solid round piece of carbide. 
Each is just as keen as the other for its spe- 
cific purpose, each equally distinguished for 
superior performance on jobs within its scope 
of application. The large tool is for rough 
turning, the small tool for precision boring. 
Here are two extremes in size and purpose, 
but in between is an array of Kennametal 
tools suitable for a wide variety of uses— 
thirty or more different styles, many sizes in 
each, five available grades of carbide in 
varying degrees of hardness. Every Kenna- 
metal tool, when fitted to its specific job, and 
correctly used, makes a distinctive contribu- 
tion to the meta]-working industry. Maximum 
machining production, superior finish, ac- 
curacy to close tolerances, enduring service 
—these are outstanding characteristics. 


Our new Catalog 43C gives 
information for selecting, or- 
dering, and maintcining the 
wide variety of Kennametal 
tools. Do you have a copy? 
If so, are you making full 
use of it? 
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Bioop For THE Emperor. By Walter B. Clausen. New York. 
D. Appleton-Century Company. 341 pp. $3. 


HIS is not just another book by another war correspondent. 
It unfolds in considerable detail and in extremely readable form 
the whole pattern of Japan’s plan for conquest first of China ang 
then of most of the remainder of the Eastern Hemisphere. My. 
Clausen makes it plain that the frustration of this plan will not 
be easy to accomplish, Time, as he points out, is the ally of 
Japan. The longer we refrain from an all-out effort against her, 
the better she will be able to resist that effort when it comes, 

Meantime we can be doing something about the situation, at 
any rate: In short, we can be vigorously applying Admiral 
Halsey’s formula for victory as quoted by Mr. Clausen: “Kjj 
Japs! Kill Japs! Kill more Japs! Sink ships! Sink ships! Sink 
more ships!” C.6. 


Strupies on War. Washington: The Infantry Journal. 158 pp. 


A SERIES of essays by various authors on war as conducted 
” the economics of war, and the effects 
F. H.W. 


by the “great masters, 
of geography on the human race. Well worth reading. 


Kitt or Ger Kitiev. By Maj. Rex Applegate. Harrisburg: 
Military Service Publishing Company. 175 pp. $2. 


Tuts book covers the battle lore of tooth and claw. Its aim is 
to teach the soldier how to kick his adversary in the teeth—as 
well as anywhere else. The author teaches the fact that hand-to- 
hand combat has but one objective, and that is to kill in order 
to win. There are no Marquis of Queensberry rules to govern 
the combat. No holds are barred, nor are fouls considered, and 
there is no referee or umpire present. The formula for success in 
such combat is to be speedy and brutal; to hit your adversary 
when he’s down, and then kick him; to attack with the hand, 
fist, edge of hand, gouging finger, club, knife, or looped wire 
garrote. The book is profusely illustrated, and its lessons will be 
of inestimable assistance to those who must fight barbarians with 


barbarity. F, H. W. 


TEcHNICAL MANUALS 


Manual for Instruction in Military Maps and Aérial Photo- 
graphs. By Norman F. Maclean and Everett C. Olson. 
New York: Harper & Brothers. 138 pp. $1.75 

Surprise. By Gen. Waldemer Erfurth. Translated from the 
German by Dr. Stefan T. Possany, Institute of Advanced 
Study, Princeton, and Daniel Vilfroy, an officer of the 
French Army on duty with the French Military Mission 
in Washington. 

Combat Aviation. By Keith Ayling. Harrisburg: 
Service Publishing Company. 

These three recent publications are manna for the armchair 
strategists, With the war winging its way toward global offen- 
sives, the public has a natural craving for information to assist in 
following the world-wide strategy and the tactical developments 
on the many fronts where action is constantly unfolding. The 
three books listed above are, however, more than reading for the 
layman; they are also textbooks for the serious student, both in 
and out of the armed services, who will welcome an opportunity 
to obtain factual information on the military art in a most con- 
venient form, 

The Manual for Instruction in Military Maps and Aérial 
Photographs outlines a basic course of instruction, designed for 
use of both instructor and student, covering what every soldier 
should know about reading maps and aérial photographs, re- 
gardless of the branch of service to which he may be assigned. 
It is so simply arranged that it presents an ideal preinduction 
course which will relieve the inductee of many bad hours in 
camp. The use of selected photographs for study is a particularly 


Military 
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yaluable feature evolved out of long experience in teaching 
military map reading at the University of Chicago’s well-known 
Institute of Military Studies. 

The student who has a working knowledge of maps will 
naturally be interested in the application of the element of sur- 
prise to military operations, General Erfurth, a top-flight officer 
of the German Army assigned to the historical section of the 

German General Staff for “basic planning missions,” prepared 
his book prior to World War II. His break with traditional 
military thinking on the use of surprise in war makes his work 
of special interest, because its conclusions were so clearly evident 
in the earlier stages of Hitler’s European activities. The able 
translators have prepared an introduction which argues that 
strategic surprise is less likely than tactical surprise, and that 
surprise is easier with small forces, General Erfurth contends 
simply that “surprise is nothing but the application of the 
economy of force” and is the key to victory. In support of his 
theory, he reviews, adapts, and elaborates the principles of the 
earlier writers, and, instead of accepting the conception of sur- 
prise as a by-product of a tactical operation, he concludes that 
any force should “attack whenever the enemy is off guard.” This 
principle, therefore, makes surprise applicable to strategical as 
well as to tactical operations. It is interesting to note that Hitler 
always succeeded in strategical surprise by making sure his 
“enemy was off guard” as a result of preparatory propaganda. 

“Combat Aviation” fits neatly into this series because it shows 
how essential is a knowledge of maps and aérial photography in 
contributing to the application of surprise in the early develop- 
ment of any military or naval operation. Keith Ayling, who has 
written much on aviation topics, has produced an ideal guide and 
refresher for fighter pilots, and a book of great interest to all 
those who have a yearning to graduate for the most exciting job 
of all operational aviation. Written in a nontechnical style, the 
author high-lights the fundamentals of every type of aérial 
combat. He illustrates his points with stories of actual engage- 
ments, covering every phase of fighting, describing and discussing 
the possibilities of each type of fighter plane, and concluding 
that our experience in combat has turned our delay in develop- 
ment of aviation prior to the war to good account because we 
did not have a lot of outdated planes on hand. We are up to and 
ahead of the needs instead of limping along with a mass of fighter 
craft which cannot meet the new requirements. ; 

It is seldom that three such interesting textbooks come along 
together to make a really instructive pattern of absorbing read- 


ing for both the layman and the student. R. M. C. 


Cellulose and Cellulose Derivatives. Edited by Emil Ott, 
director of research, Hercules Powder Company. New 
York: Interscience Publishers, Inc. 1,176 pp. 

This book is Volume V of a series of monographs on the 
chemistry, physics and technology of high polymeric substances. 
The subject matter was contributed by thirty-five authors, each 
one selected to cover a phase of the subject in which he is 
actively engaged and especially well versed. The scope of the 
material presented is broad and of necessity requires many pages 
for proper treatment, The book is an excellent compilation of 
the results of investigational work on the chemical, physico- 
chemical and technological aspects of cellulose and those deriva- 
tives of cellulose which are now of importance industrially. 

The first seven chapters deal largely with cellulose, the com- 
plexes closely related chemically to it and associated with it in 
wood, cotton, and other natural sources of cellulose. The most im- 
portant theories concerning the chemical nature and structure 
of cellulose are discussed and evaluated—the most complete 
summary of modern views on the subject which is known to the 
Teviewer, 

Those portions of the book dealing with industrial processes 
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involving cellulose or its derivatives emphasize the theoretical 
aspects of the processes, the chemical and physicochemical 
changes that occur in such operations as mercerization of cotton 
fabrics, beating and hydration of pulp for production of paper, 
bleaching and purification of cellulose from natural sources for 
various uses, the formation of esters, ethers, xanthates, etc, No 
attempt has been made to give details regarding manufacturing 
processes and equipment but rather to provide the fundamentals 
from a scientific standpoint back of all such processes, and this js 
admirably done. G. C. H, 


Salvage Manual for Industry. Published by the War Pro. 
duction Board. Distributed by the Superintendent of Docu- 
ments, Government Printing Office, Washington, D, C, 


243 pp. $0.50. 

To the industrial plant interested in furthering the war effort, 
this manual, just issued by the War Production Board, will be 
of practical assistance. It tells what to do, how to do it, cites 
Government regulations, and gives practical illustrations. Many 
businesses can save considerable sums of money by following the 
ideas outlined. It is necessary that conservation efforts be con- 
tinued; therefore, all processors of material should utilize the 
information given in this manual, It is hoped that private in- 
dustry will look beyond the war effort, realize that our natural 
resources are a national asset, and continue its conservation 
work in the postwar period. a 


Encyclopedia of Substitutes and Synthetics. Edited by Morris 
D. Schoengold. New York: Philosophical Library, Inc. $10. 
The jacket cover describes this as “the first book of its kind 

in any language.” No such claim really fits this book. It is 

modeled after the method and format of the well-known Chemical 

Dictionary, and its listings are identical in form with those of 

the Commodities Handbook of the National Association of 

Purchasing Agents. In too many cases it gives a suspicion of 

copying from other prepared texts, but has an obvious dis- 

advantage over the materials handbooks in giving too much 
prominence to trade-named materials instead of using them 
merely as examples of the practical application of materials. 

Thus there is endless repetition of nonimportant advertising 

claims. There is also too much page space lost in an outmoded 

method of cross-indexing. The treatment of industrial raw ma- 
terials does not indicate any considerable research into practical 
data. Typical of this is the description given for “Rouge” as fol- 
lows: “A red pigment used as a polishing agent. It is claimed 
that a product named Chromitron is superior to this for the 
same purpose.” The encyclopedic value of such descriptions and 
designations of substitutes is obviously nearly zero. The book 
is not to be recommended for serious technical usage.  G. S. B. 


Books REcEIVED 

Wuat You SHouLp KNow Asout THE ARMY GROUND FOorCEs. 
3y Col. Joseph I. Greene. New York: W. W. Norton & Com- 
pany. 209 pp. $2.50. 

AMATEURS AT War. Edited by Ben Ames Williams, Boston: 
Houghton-Mifflin Company, 494 pp. $3. 

On Your Own. By Samuel A. Graham and Earl C. O’Roke. 
Minneapolis: University of Minnesota Press. 150 pp. $2. 

Tue Mivirary STENOGRAPHER. By Queena Hazelton. New 
York: McGraw-Hill Book Company. 133 pp. $1. 

Tue Gun. By C. S. Forester. Washington: The Infantry 


Journal. Fighting Forces Series’ special pocket edition made 


available to members of the armed services only. 

ENGLISH FOR THE ARMED Forces. By Lieut. Col. A. G. D. 
Wiles, Lieut. Arlin M. Cook, and Lieut. Jack Trevithick. New 
York: Harper & Brothers. 252 pp. 





